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(54) Organic and inorganic composite pigments, and paint and resin composition using the same 



(57) Organic and inorganic composite pigments 
have an average particle diameter of from 0.01 to 1 0.0 
urn and comprising: 

(a) white inorganic particles; 

(b) a coating which is provided on surface of the 
white inorganic particles (a) and which comprises a 
polysiloxane or an organosilane compound obtain- 
able from an alkoxysilane; 

(c) an organic pigment coat provided on the coating 
(b) in an amount of 1 to 200 parts by weight per 1 00 
parts by weight of the white inorganic particles (a); 
and 



(d) an ultraviolet light-absorbing agent existing in at 
least a part of any portion from the surface of said 
white inorganic particles (a) to the surface of the or- 
ganic pigment coat (c). 

The organic and inorganic composite pigments are 
suitable for the manufacture of paint and rubber. 
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the technical sphere of this KOKAI is quite different from that for obtaining pigments having a high chroma and exhibiting 
a more excellent light resistance, in particular, being free from dicolorationby ultraviolet light. 

[0015] As a result of the present inventors* earnest studies for solving the above problems, it has been found that 
by forming an organic pigment coat onto the surface of white inorganic particles through a coating composed of orga- 

5 nosilane compounds obtainable from alkoxysilanes, or polysiloxanes, and allowing an ultraviolet light-absorbing agent 
to exist in any portion from the surface of the white inorganic particle to the surface of the organic pigment coat (including 
such a case where the ultraviolet light-absorbing agent is adhered onto the organic pigment coat), the obtained organic 
and inorganic composite particles not only exhibit an excellent clear hue and an excellent light resistance, but also 
contain no harmful elements. The present invention has been attained on the basis of the above finding. 

10 [0016] An object of the present invention is to provide organic and inorganic composite pigments being lessened in 
amount of organic pigments desorbed from the surface of the white inorganic particles, exhibiting an excellent clear 
hue and an excellent light resistance, and containing no harmful elements. 

[0017] To accomplish with the aim, in a first aspect of the present invention, there are provided organic and inorganic 
composite pigments having an average particle diameter of 0.01 to 10.0 urn, comprising: 

15 

white inorganic particles; 

a coating formed on surface of said white inorganic particle, comprising organosilane compounds obtainable from 
alkoxysilanes, or polysiloxanes; 

an organic pigment coat formed on said coating in an amount of 1 to 200 parts by weight based on 100 parts by 
20 weight of the white inorganic particles; and 

an ultraviolet light-absorbing agent existing in at least a part of any portion from the surface of said white inorganic 
particle to surface of said organic pigment coat. 

[0018] In a second aspect of the present invention, there are provided organic and inorganic composite pigments 
25 having an average particle diameter of 0.01 to 10.0 \im, comprising: 

white inorganic particles; 

a coating layer formed on surface of said white inorganic particle, comprising at least one compound selected from 
the group consisting of hydroxides of aluminum, oxides of aluminum, hydroxides of silicon and oxides of silicon; 
a coating formed said coating layer, comprising organosilane compounds obtainable from alkoxysilanes, or polysi- 
loxanes; 

an organic pigment coat formed on said coating in an amount of 1 to 200 parts by weight based on 100 parts by 
weight of the white inorganic particles; and 

an ultraviolet light-absorbing agent existing in at least a part of any portion from the surface of said white inorganic 
particle to surface of said organic pigment coat. 

[0019] In a third aspect of the present invention, there are provided organic and inorganic composite pigments having 
an average particle diameter of 0.01 to 10.0 urn, comprising: 

white inorganic particles; 

a coating formed on surface of said white inorganic particle, comprising organosilane compounds obtainable from 
alkoxysilanes, or polysiloxanes; 

an organic pigment coat formed on said coating in an amount of 1 to 200 parts by weight based on 100 parts by 
weight of the white inorganic particles; and 

an ultraviolet light-absorbing agent existing in at least a part of a portion selected from the group consisting of (1) 
a portion between the surface of the white inorganic particle and the coating comprising organosilane compounds 
obtainable from alkoxysilanes, or polysiloxanes; (2) an inside portion of the coating comprising organosilane com- 
pounds obtainable from alkoxysilanes. or polysiloxanes; (3) a portion between the coating comprising organosilane 
compounds obtainable from alkoxysilanes, or polysiloxanes, and the organic pigment coat; (4) an inside portion 
of the organic pigment coat formed onto the coating comprising organosilane compounds obtainable from alkox- 
ysilanes, or polysiloxanes; and (5) a portion on surface of the organic pigment coat. 

[0020] In a fourth aspect of the present invention, there are provided organic and inorganic composite pigments 
having an average particle diameter of 0.01 to 10.0 pm, a BET specific surface area value of 1 .0 to 100 m 2 /g and a 
light resistance (AE* value) of not more than 3.5, comprising: 

white inorganic particles; 

a coating formed on surface of said white inorganic particle, comprising organosilane compounds obtainable from 
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alkoxysilanes, or polysiloxanes; 

an organic pigment coat formed on said coating in an amount of 1 to 200 parts by weight based on 1 00 parts by 
weight of the white inorganic particles; and y 
an ultraviolet light-absorbing agent existing in at least a part of any portion from the surface of said white inorganic 
5 particle to surface of said organic pigment coat. 

[0021] In a fifth aspect of the present invention, there is provided a paint comprising: 

said organic and inorganic composite pigments defined in any one of the first aspect to fourth aspect- and 
70 a paint base material. 

[0022] In a sixth aspect of the present invention, there is provided a rubber or resin composition comprising: 
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said organic and inorganic composite pigments defined in any one of the first aspect to fourth aspect- and 
a base material for rubber or resin composition. ' 



[0023] The present Invention will now be described in detail below. 

EH! 2 ^ the ° r9anic and ^organic composite pigments according to the present invention are described 
so ST? 1 • . ! 6 ,n0rganic particles " there ma y be us ed white pigments such as titanium dioxide and zinc oxide- 
? t trtaniu T iCa and muscovite ; and P"*™* •«* as Cay, calcium carbona predp 

fated banum sulfate, alumina white, white carbon and talc. The white inorganic particles may be appropriately selected 
from the above-described pigments depending properties required therefor or applications thereof, for examp e he 
^ " US6d in app,ications requirin 9 a hidi "9 power, the pearl pigments are preferably used in 

« parency reqUmn9 extender pigments are preferably used in applications requiring a. trani 

[0026] The white inorganic particles may be those particles having any suitable shape such as spherical particles 
granular part.cles, polyhedral particles, acicular particles, spindle-shaped particles, rice ba.l-shaped partfc e ftake 
shaped particles, scale-shaped particles and plate-shaped particles. panicles, TiaKe 

30 l^oll WhitS in ? r9a " iC particles have an avera 9 e P article diameter of usually 0.009 to 9.95 urn, preferably 0 025 
30 to 9.45 um, more preferably 0.045 to 8.95 jim. y ^° 

[0028] When the average particle diameter of the white inorganic particles is more than 9.95 urn, the obtained organic 
and inorganic composite pigments may become coarse, resulting in deteriorated tinting strength When the averaae 

. of ,h ; white r 9anic particies is iess than °- 009 such U tend «sri£zs 

due to me particles. As a result, .t may be difficult to adhere the ultraviolet light-absorbing agent onto the surface of 
the wh,te inorganic partc.es, to form a uniform coating comprising the organosLe compounds obta nab le f™ Xx 
ys anes, or polys.loxanes on the surface of the white inorganic partic.es, and to uniformly' adhere the organic pTgmems 
onto the surface of the coating layer. Hiymenu> 

Wh!?th T St?' hite S 0 ' 9 ^' 0 PartiC ' eS h3Ve 3 BET SpeCifiC SUrface area value of P^ferably not less than 0.5 m^/g 

tZ thl ohSLT T ar6a Va ' Ue iS l6SS than °- 5 m2/9 ' thS White inor 9 anic Proles may become coarse, so 

that the obtained organic and morgan.c composite pigments may also become coarse and, therefore, may tend to be 
deteriorated m tintmg strength. In the consideration of a good tinting strength of the obtained organ c andTnorqanic 

xZTo^T- T T** SUrfaCe ar6a T* ° f the WWte in ° r9aniC particles is Hiore 9 prefe"b ly noTfes's 
™ t T' 6 P lT ab, J ' eSS than 1 - 5 m /9 - ln the c ° nsidera «™ of adhering the u.travio.et light-absorbing 
agent onto the surface of the white inorganic particles, forming a uniform coating comprising the orqanosilane com 

,r ° m a r XySi ' aneS ° r P°Vslloxanes on the surface of the white inorganic plnZ TZZy 
fonm.ng the organic pigments coat onto the surface of the coating layer, the upper limit of the BET specific surface area 

^30, 11 TS T 9a "l Pa V eS " Preferab ' y 95 m ° re Preferab| y 90 m2/ 9. sti » -ore pre'feraSy 8 W/g 
[0030] As to the hue of the white inorganic particles, the L* value thereof is preferably not less than 70.00 more 

Pr ! e :^ y Q n ; \ ^^75.00 ^ the C* value thereof is preferably not more than 18.00, more preferablv no more 
h«n I o 00. /vnen tne L" ana C- values of the white inorganic particles are out of the above-specified ranges' the white 
inorganic particles fail to show a white color, so that it may be difficu.t to obtain the aimed organic an ^ "organic Im 
posite pigments exhibiting a clear hue. B m 

^ t0 tH ! h,d i n9 P .? W6r ° f thS WhitS in ° rganiC PartideS USed in the P resent inventi0 ". ^e white pigments have 
a h,d,ng power of preferably not less than 600 cm2/g; and the pearl pigments and extender pigments have a hiding 
power of less than 600 cm*/g when measured by the below-mentioned evaluation method 9 
[0032] As to the light resistance of the white inorganic particles, the AE* value thereof is preferably not more than 
120 more pre erably not more than 11 .0. still more preferably not more than 10.0 when measured by the be ow- 
mentioned evaluat.on method. The lower limit of the light resistance (AE* value) of the white inorganic partidesTs 
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usually about 4.0 or slightly higher. 

[0033] As organosilicon compounds (gluing agents) used in the present invention, at least one organosilicon com- 
pound selected from the group consisting of (1 ) organosilane compounds obtained from alkoxysilane compounds: and 
(2) polysiloxanes, or modified polysiloxanes selected from the group consisting of (2-A) polysiloxanes modified with at 
5 least one compound selected from the group consisting of polyethers, polyesters and epoxy compounds (hereinafter 
referred to merely as "modified polysiloxanes"), and (2-B) polysiloxanes whose molecular terminal is modified with at 
least one group selected from the group consisting of carboxylic acid groups, alcohol groups and a hydroxyl group 
(hereinafter referred to merely as "terminal-modified polysiloxanes"). 

[0034] The organosilane compounds (1) can be produced from alkoxysilane compounds represented by the formula 



15 wherein R 1 is C 6 H 5 -, (CH 3 ) 2 CHCH 2 - or n-C b H 2b+1 - (wherein b is an integer of 1 to 18); X is CH 3 0- or C 2 H s O-; and a 
is an integer of 0 to 3. 

[0035] Specific examples of the alkoxysilane compounds may include methyltriethoxysilane, dimethyldiethoxysilane, 
phenyltriethyoxysilane, diphenyldiethoxysilane, dimethyldimethoxysilane.. met hyltrimethoxysi lane, phenyltrimethoxysi- 
lane, diphenyldimethoxysilane, isobutyltrimethoxysilane, decyltrimethoxysilane or the like. Among these alkoxysilane 
20 compounds, in view of the degree of desorption and the adhering effect of the organic pigments, methyltriethoxysilane, 
methyltrimethoxysilane, dimethyldimethoxysilane and isobutyltrimethoxysilane, phenyltriethyoxysilane are preferred, 
and methyltriethoxysilane and methyltrimethoxysilane are more preferred. 

[0036] As the polysiloxanes (2), there may be used those compounds represented by the formula (II): 



10 



(I): 



R 1 a SiX, 



'4-a 



(I) 



25 



30 




wherein R 2 is H- or CH 3 -, and d is an integer of 15 to 450. 
[0037] As the modified polysiloxanes (2-A), there may be used: 



(a1) polysiloxanes modified with polyethers represented by the formula (III): 



40 




45 



50 



wherein R 3 is -(-CH 2 -) h -; R 4 is -(-CH 2 -) r CH 3 ; R 5 is -OH, -COOH, -CH=CH 2 , -CH(CH 3 )-CH 2 or -(-CH 2 -)j-CH 3 ; R 6 
is -(-CH 2 -) k -CH 3 ; g and h are an integer of 1 to 15; i, j and k are an integer of 0 to 15; e is an integer of 1 to 50; 
and f is an integer of 1 to 300; 

(a2) polysiloxanes modified with polyesters represented by the formula (IV): 
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f H 3 CH 3 CH 3 CH 3 

CH 3 -f i- 0-f- fi - O ^f-p i- O-4-k- CH 3 ( IV) 

ch 3 R 7 ' R ii f, d: H3 

O-A-jp-RB-C- 0-R9-0-A— RlO 
O O /n 

wherein R* rb and R*> are -(-CH 2 -) q - and may be the same or different; R« is -OH -COOH -CH-CH emeu » 
=CH 2 or -(-CH 2 -) r -CH 3 ; R« is -(-CH 2 -) S -CH 3 ; n and q are an integer of to 1 5; rand s are an integer of 0 to 5 e 
is an integer of 1 to 50; and f ' is an integer of 1 to 300; teger of 0 10 1 5 ' e 

(a3) polysiloxanes modified with epoxy compounds represented by the formula (V): 



f H 3 CH 3 CH 3 CH 3 

CH 3 -Si- O-f-Si- O "H-Si- 0-)-Si- CH 3 (V) 

i 1 -> U I „ I 

3 



CH 3 R 12 ~ CH 3 U CH 3 

0-CH 2 — CH CH 2 



irr^hereof;'"^^" 1 " " ™ ^ °' 1 *° 1 ' * ™ ^ ° f 1 <° 50 ^ and u is a " -teger of 1 to 300; or a 
[0038] As the terminal-modified polysiloxanes (2-B), there may be used those represented by the formuia (V.) : 



CH 3 CH 3 R 15 CH3 

^-fi-O-f-fi-O-H-Si-O-T-Si-RKl (VI) 
CH 3 CH 3 W CH 3 * CH 3 

R^TrL" ?cH n f R14 H 8re • OH ' R16 ° H ° r R17CO ° H and may be the same ° r differe *; * 15 h -CH 3 or -C S H 5 - R» and 
rnn^ " 2 ~ )y " ; , W . 610 y ' S 30 integer ° f 1 t0 1 5; w is an inte 9 er of 1 to 200; and x is an integer of 0 to 100 

tofZ 9 th t T' CP,9mentOntOl00partSb ^ itisunnecessar! 
by weTght 9 ' ayerC ° mp ° Sed ° f the "9- osi.ane compounds orpo.ysi.oxanes in an amountSmoreZTs S 

[0042] As the organic pigments used in the present invention, there may be exemplified various organic pigments 
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ordinarily used as colorants for paints and resin compositions such as organic red-based pigments, organic blue-based 
pigments, organic yellow-based pigments, organic green-based pigments, or the like. 

[0043] Examples of the organic red-based pigments may include quinacridon pigments such as quinacridon red, 
azo-based pigments such as permanent red, condensed azo pigments such as condensed azo red, perylene pigments 

5 such as perylene red, or the like. Examples of the organic blue-based pigments may include phthalocyanine-based 
pigments such as metal-free phthalocyanine blue, phthalocyanine blue and fast sky blue, alkali blue, or the like. Ex- 
amples of the organic yellow-based pigments may include monoazo-based pigments such as Hanza yellow, disazo- 
based pigments such as benzidine yellow and permanent yellow, condensed azo pigments such as condensed azo 
yellow, or the like. Examples of the organic green-based pigments may include phthalocyanine-based pigments such 

10 as phthalocyanine green, or the like. 

[0044] Meanwhile, various organic pigments as described above may be used in the form of a mixture of any two or 
more thereof according to the hue required. 

[0045] The amount of the organic pigments adhered in the form of the coating layer is usually 1 to 200 parts by 
weight based on 1 00 parts by weight of the white inorganic particles. 

15 [0046] When the amount of the organic pigments coat is less than 1 part by weight or more than 200 parts by weight, 
it may be difficult to obtain the aimed organic and inorganic composite pigments. The amount of the organic pigments 
adhered in the form of the coating layer is preferably 1 to 1 75 parts by weight, more preferably 1 to 1 50 parts by weight. 
[0047] Examples of the ultraviolet light-absorbing agent used in the present invention may include benzotriazole- 
based ultraviolet light-absorbing agents, benzophenone-based ultraviolet light-absorbing agents and salicylate-based 

20 ultraviolet light-absorbing agents. Specific examples of the benzotriazole-based ultraviolet light-absorbing agents may 
include hydroxyphenylbenzotriazole derivatives, methyl-3-(3-t-butyl-5-(2H-benzotriazole-2-yl)-4-hydroxyphenyl)propi- 
onatepolyethylene glycol, 2-(5-methyl-2-hydroxyphenyl)benzotriazole, 2-(2-hydroxy-3,5-bis(a,a-dimethylbenzyl)phe- 
nyl)-2H-benzotriazole, 2-(3,5-di-t-butyl-2-hydroxyphenyl)benzotriazole, 2-(3-t-butyl-5-methyl-2-hydroxyphenyl)- 
5-chlororbenzotriazole, 2-(3,5-di-t-butyl-2-hydroxyphenyl)-5-chlorobenzotriazole, 2-(3,5-di-t-amyl-2-hydroxyphenyl) 

25 benzotriazole, 2-(2'-hydroxy-5-t-octylphenyl)benzotriazole or the like. Specific examples of the benzophenone-based 
ultraviolet light-absorbing agents may include 2-hydroxy-4-methoxybenzophenone, 2,2'-dihydroxy-4-methoxybenzo- 
phenone, 2-hydroxy-4-methoxy-4'-chlorobenzophenone, 2,2'-dihydroxy-4-n-octoxybenzophenone, 2-hydroxy-4-n-oc- 
toxybenzophenone, 2,4-dihydroxybenzophenone, 2,4-dibenzoylresorcinol, resorcinot monobenzoate, 5-chloro-2-hy- 
droxybenzophenone, 2,2'-dihydroxy-4,4 , -dimethoxybenzophenone, 4-dodecyl-2-hydroxybenzophenone, 2,2',4,4 , -tet- 

30 rahydroxybenzophenone or the like. Specific examples of the salicylate-based ultraviolet light-absorbing agents may 
include phenyl salicylate, 4-t-butyl-phenyl salicylate, p-octyl-phenyl salicylate or the like. In the consideration of good 
light resistance of the obtained organic and inorganic composite pigments, the benzotriazole-based ultraviolet light- 
absorbing agents are preferred, and further in the consideration of formation of more uniform coating layer, liquid 
ultraviolet light-absorbing agents such as hydroxyphenylbenzotriazole derivatives, methyl-3-(3-t-butyl-5-(2H-benzotri- 

35 azole-2-yl)-4-hydroxyphenyl)propionatepolyethylene glycol and the like are preferred. 

[0048] The amount of the ultraviolet light-absorbing agent existing in the organic and inorganic composite pigments 
is preferably 0.1 to 20% by weight, more preferably 0.1 to 1 8% by weight, still more preferably 0.1 to 15% by weight 
based on the weight of the organic pigments coated. 

[0049] When the amount of the ultraviolet light-absorbing agent existing in the organic and inorganic composite 

40 pigments is less than 0.1% by weight, the obtained organic and inorganic composite pigments may tend to be deteri- 
orated in light resistance. When the amount of the ultraviolet light-absorbing agent existing in the organic and inorganic 
composite pigments is more than 20% by weight, the effect of improving the light resistance is already saturated. 
Therefore, it is unnecessary and meaningless to make the ultraviolet light-absorbing agent exist in the organic and 
inorganic composite pigments in such a large amount. 

45 [0050] The ultraviolet light-absorbing agent may exist in any suitable portion of the organic and inorganic composite 
pigments to impart a good ultraviolet light-absorbing property thereto. More specifically, the ultraviolet light-absorbing 
agent may exist in at least a part of any portion selected from the group consisting of (1 ) a portion between the surface 
of the white inorganic particle and the coating comprising organosilane compounds obtainable from alkoxysi lanes, or 
polysiloxanes as a coating layer; (2) an inside portion of the coating comprising organosilane compounds obtainable 

50 from alkoxysilanes, or polysiloxanes; (3) a portion between the coating formed on the surface of the white inorganic 
particle, comprising organosilane compounds obtainable from alkoxysilanes, or polysiloxanes, and the organic pigment 
coat as a coating layer; (4) an inside portion of the organic pigment coat adhered onto the coating comprising orga- 
nosilane compounds obtainable from alkoxysilanes, or polysiloxanes: and (5) a portion on the surface of the organic 
pigment coat as a coating layer, i.e., on the surface of the composite particle. Preferably, the ultraviolet light-absorbing 

55 agent may be present in either (4) or (5). 

[0051] In the above-mentioned embodiment (1), the ultraviolet light-absorbing agent may exist on at least a part of 
the surface of the white inorganic particle as a coating layer; in the above-mentioned embodiment (3), the ultraviolet 
light-absorbing agent may exist on at least a part of the surface of the coating comprising organosilane compounds 
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1" fr ° m * k0 *y^™s. ™ Polysiloxanes as a coating layer, and in the above-mentioned embodiment (5), the 
rS 01 "t agent may exist on at least a part of the surface of the organic pigment coat as a coating layer. 

nln, L ™ P f ? I Pe a , Part ' Cle S ' Ze ° f the ° r9aniC and inorganic composite pigments according to the present 
invention may largely depend upon those of the white inorganic particles as core particles. Specifically, the organic 

molT^T 0 ° 0mposite pigments ma y have a Particle configuration similar to that of the core particles 
E More specifically, the organic and inorganic composite pigments of the present invention have an average 

S2? r / USUa " y 0 01 t0 1 ° ° ^ Preferab 'y 0 03 10 9 5 t™. more P^rably 0.05 to 9.0 R m 
[0054] When the average particle diameter of the organic and inorganic composite pigments is more than 1 0 0 urn 

h! STJ S,Z h 6 there ° f iS t0 ° lar9e ' reSUftin9 " Crated anting strength. When S2 average partic I ami of 
he organic and inorganic composite pigments is .ess than 0.01 am, such organic and inorganic composite pigments 
tend to be agglomerated together due to fine particles, so that it may become difficult to disperse the organic and 
inorganic composite pigments in paint vehicles or resin compositions. 

[0055] The organic and inorganic composite pigments of the present invention have a BET specific surface area 
value of preferably 1 .0 to 1 00 m^/g, more preferably 1 .5 to 95 m*/g, still more preferably 2.0 to 90 m"/g When the BET 
specific surface area value is less than 1 .0 m^/g, the obtained organic and inorganic composite pigments may becoml 
TrZt h 9 deten0rated tinting strengtn - When the BET specific surface area value is more than 1 00 rn^g the 
I , " ,nor9a "' c composrte P^"* tend to be agg.omerated together due to fine partic.es, so that it may be 
* U ,0 T f PSrSe the ° r9aniC and inorganic composite pigments in paint vehicles or resin compositions 
not?p«thl e i 0 i r «/ niC and '"o^c composite Pigments of the present invention have a tinting strength of preferably 

?00571 The hS m ° re r " 0t ,6SS than 1 200/0 Wh6n meaSUred b * the below-mentioned evaLtion method 
[0057 The hiding power of the organic and inorganic composite pigments produced by using white pigments as the 
white inorgan, particles is preferably not ,ess than 600 cm^/g, more preferably not less than ZOo'cm^g when measu Sd 

orodu^H h W " me T ! Va ' Uati0n m6th0d - AIS0 ' the hiding P ° Wer ° f the organic and '"organic composite pigments 
Produced by using extender pigments or pear, pigments as the white inorganic particles is preferably less fhan 600 

m rri TZ m ° re than 500 Cm2/9 When meaSUred by the oelow-mentioned evaluation method 
[0058] As to the light resistance of the organic and inorganic composite pigments of the present invention the AE* 

ssr iss^e? not more than 3 - 5 - more preferab,y not ™° - « — — » - ---- 

OUTl The degree ° f desor P tion o f organic pigments from the organic and inorganic composite pigments is pref erabty 
rank 4 or rank 5, more preferably rank 5. When the degree of desorption of organic pigments from the organTc and 

;rom 9 b n e L C T P f OSIt ? ^ SntS !? rank 1 1 2 " 3 ' thS ° rSaniC and in ° rganic composite pigments -ay tend to be fnhibUed 
from being uniformly dispersed .n paint vehicles or resin compositions, because of the desorbed organic pigments 

from ThS ° f White in ° rganiC PartiC ' eS iS eXP ° Sed 10 the SUrface of the com P° s ^ PartS at thToZ' 

oi°Z ] Jr1 the rt 0, ; ganic and inorganic oomposite particles according to the present invention, if required, the surface 
lvl c f P f may be P rev,ous| V coated wit " ^ least one compound selected from the group consisting of hy 
drox.des of aluminum oxides of aluminum, hydroxides of silicon and oxides of silicon. The organic and inorqante 

o°o U n?n„ e part,Cle f S h US ' n9 XU f C ° re Partides having such a coat comp o sed of at least one compound selSd from the 
group consisting of hydrox.des of aluminum, oxides of aluminum, hydroxides of silicon and oxides of silicon (he eTafter 

rlZt r ely f a h S intermediate coat ">- ca " be -ore effectively reduced in amount of organic p^ment 

00611 The\ C mlt e oU h mPO r te " * th ° SS USing the COre partic,es " avi " g no intermediate coat 

r k Intermed,ate coat is Preferably 0.01 to 20% by weight (calculated as Al, SiO a or a sum of 
Al and Si0 2 ) based on the weight of the core particles having the intermediate coat 

effect of reducing the amount of organic pigments desorbed. As long as the amount of the intermediate coat Is in the 

1 1 10 Tx 0 ^ r i9ht ' imPr ° Ved eff6Ct ° f redUCing lhe amount °< organic pigments esomed can Ee 
^063^ TiT ^ e ' ' S u r" 1ec e ss ary to form the intermediate coat in an amount of more than 20% by weigM 

[0063] The organic and inorganic composite pigments produced by using the white inorganic particles coated with 

o lron n and CO o;r nd *t ^ T* 9r ° UP C ° nSiS,in9 ° f hydr0XideS ° f Mum - °* ides - *3£2S 
of silicon and ox des of silicon according to the present invention is substantially the same in particle size BET specific 

composite pigments produced by using the white inorganic particles uncoated with at least one compound se ected 

IZZ TtH C ° Stin , 9 ° f hydr0Xid6S ° f allJminUm • ° XideS ° f alUminum ' of siiicon and SZ S 

^ 10 the Present invention. The degree of desorption of the organic pigments from the organic and inorganic 

seSd f mTh ° an 6 ,mpr ° Ved by COating lhe surf ace of the white inorganic particles with at least one compound 

SSS^TlE fhT^t ° nS, H 9 ° f hyd T ideS ° f alUminUm ' ° XideS ° f a ' Uminum ' ^ro-oe* of silicon and oxides 
of silicon, so that the obtained organic and inorganic composite pigments can show a degree of desorption of the 
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organic pigments of preferably the rank 5, and a light resistance (AE* value) of preferably not more than 3.0, more 
preferably not more than 2.5. 

[0064] Next, the paint containing the organic and inorganic composite pigments of the present invention is described. 
[0065] The solvent-based paint containing the organic and inorganic composite pigments of the present invention 

5 has such a storage stability that the AE* value thereof is preferably not more than 1 .5, more preferably not more than 
1 .2. When the paint is formed into a coating film, the gloss of the coating film is preferably 75 to 1 1 0%, more preferably 
80 to 110%. As to the light resistance of the coating film, the AE* value thereof is preferably not more than 3.5, more 
preferably not more than 3.0. In the case where extender pigments or pearl pigments are used as the white inorganic 
particles, the coating film has such a transparency that the linear absorption thereof is preferably not more than 0.10 

10 ujrr!i.more preferably not more than 0.09 ujtt 1 . 

[0066] The solvent-based paint containing the organic and inorganic composite pigments coated with at least one 
compound selected from the group consisting of hydroxides of aluminum, oxides of aluminum, hydroxides of silicon 
and oxides of silicon, of the present invention has such a storage stability that the AE* value thereof is preferably not 
more than 1 .5, more preferably not more than 1 .2. When the paint is formed into a coating film, the gloss of the coating 

15 fjim is preferably 80 to 115%, more preferably 85 to 115%. As to the light resistance of the coating film, the AE* value 
thereof is preferably not more than 3.0, more preferably not more than 2.5. In the case where extender pigments or 
pearl pigments are used as the white inorganic particles, the coating film has such a transparency that the linear 
absorption thereof is preferably not more than 0.1 0 ujtt 1 , more preferably not more than 0.09 u.nr 1 . 
[0067] The water-based paint containing the organic and inorganic composite pigments of the present invention has 

20 such a storage stability that the AE* value thereof is preferably not more than 1 .5, more preferably not more than 1 .2. 
When the paint is formed into a coating film, the gloss of the coating film is preferably 70 to 1 1 0%, more preferably 75 
to 110%. As to the light resistance of the coating film, the AE* value thereof is preferably not more than 3.5, more 
preferably not more than 3.0. In the case where extender pigments or pearl pigments are used as the white inorganic 
particles, the coating film has such a transparency that the linear absorption thereof is preferably not more than 0.11 

25 pjrr 1 , more preferably not more than 0. 1 0 p.nr 1 . 

[0068] The water-based paint containing the organic and inorganic composite pigments coated with at least one 
compound selected from the group consisting of hydroxides of aluminum, oxides of aluminum, hydroxides of silicon 
and oxides of silicon, of the present invention has such a storage stability that the AE* value thereof is preferably not 
more than 1 .5, more preferably not more than 1 .2. When the paint is formed into a coating film, the gloss of the coating 

30 fj|m is preferably 75 to 115%, more preferably 80 to 115%. As to the light resistance of the coating film, the AE* value 
thereof is preferably not more than 3.0, more preferably not more than 2.5. In the case where extender pigments or 
pearl-pigments are used as the white inorganic particles, the coating film has such a transparency that the linear 
absorption thereof is preferably not more than 0.11 ujtt 1 , more preferably not more than 0.10 urn* 1 . 
[0069] The amount of the organic and inorganic composite particles blended in the paint according to the present 

35 invention is in the range of usually 0.5 to 100 parts by weight based on 100 parts by weight of a paint base material. 
In the consideration of handling of the paint, the amount of the organic and inorganic composite particles blended in 
the paint is preferably 1.0 to 100 parts by weight, more preferably 2.0 to 100 parts by weight based on 100 parts by 
weight of the paint base material. 

[0070] The paint base material comprises a resin and a solvent, and may further contain, if required, a defoamer, 
40 an extender pigment, a drying agent, a surfactant, a hardening accelerator, an assistant, or the like. 

[0071] Examples of the resin used in the paint base material may include resins ordinarily used for solvent-based 
paints such as acrylic resins, alkyd resins, polyester resins, polyurethane resins, epoxy resins, phenol resins, melamine 
resins, amino resins, or the like. Examples of the resins used in the paint base material for water-based paints may 
include resins ordinarily used for water-based paints such as water-soluble alkyd resins, water-soluble melamine resins, 
45 water-soluble acrylic resins, water-soluble urethane emulsion resins, or the like. 

[0072] As the solvent for solvent-based paints, there may be exemplified those solvents ordinarily used for solvent- 
based paints such as toluene, xylene, thinner, methyl isobutyl ketone, glycol ether-based solvents such as ethyl cel- 
losolve and butyl cellosolve, alcohol-based solvents such as butyl alcohol, aliphatic hydrocarbon-based solvents such 
as hexane, or the like. 

50 [0073] As the solvents for water-based paints, there may be used a mixture of water and a water-soluble organic 
solvent ordinarily used for water-based paints such as glycol ether-based solvents such as butyl cellosolve, alcohol- 
based solvents such as butyl alcohol, or the like 

[0074] As the defoamer, there may be used commercially available products such as "NOPCO 8034 (tradename)", 
"SN DEFOAMER 477 (tradename)", "SN DEFOAMER 5013 (tradename)", "SN DEFOAMER 247 (tradename)" and 
55 "SN DEFOAMER 382 (tradename)" (all produced by SUN NOPCO CO., LTD.), "ANTI-FOAM 08 (tradename)" and 
"EMARGEN 903 (tradename)" (both produced by KAO CO., LTD.), or the like. 

[0075] Next, the resin composition colored with the organic and inorganic composite pigments of the present invention 
is described. 
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S J^ZuH t? e i W ' th ° rganiC in ° rganiC C ° mp0site P , '8 mente of the P resent indention 

eva uation S Preferably rank 4 or 5, more preferably rank 5 when visually observed by the below-mentioned 

evaluation method and a l,ght resistance (AE* value) of preferably not more than 3.5, more preferably not more than 
3.0 Meanwhile, when extender pigments or pearl pigments are used as the white inorganic particles the r^n com 

[0077] The resin composition colored with the organic and inorganic composite pigments coated with at least one 
compound selected from the group consisting of hydroxides of aluminum, oxides of aluminum hydroxides of s icon 
and oxides of sihcon, of the present invention exhibits a dispersibility of preferably rank 4 or 5, more preferaWy rank 5 
n^rlT fn * be,ow - mentioned valuation method, and a light resistance (AE ' value) oJS 
not more than 3.0, more preferably not more than 2.5. Meanwhile, when extender pigments or pearl pigments Lre used 

Trill n r 0r9an : h C Pa r,t S ' ^ reSi " composition has «* • transparency that the linear abso'S thereof is 
preferably not more than 0.1 0 urn-i , more preferably not more than 0 09 unr' 

[0078] The amount of the organic and inorganic composite particles blended in the resin composition accordina to 
he present , nvent.cn is usually in the range of 0.01 to 200 parts by weight based on 1 00 parts bj we ght o^he es in 
lnL C d°th S lT 0n 0 r han K? n n 9 ° f reSin composili °^ the -mount of the organic and inorganiccTm'po^e oaSs 
parts oy SSXS, ? ' * ^ ^ * Wel9ht ' ^ °" 1 to 1 °° PartS by weighfbased'on 100 

\™JHL J he baSe . materia ' ° f feSin com P° sition according to the present invention comprises the organic and 
morgan c compos.te particles and known thermoplastic resins, and may further contain, if required additives sTch as 
ubncants, plasticzers, antioxidants, ultraviolet light absorbers, various stabilizers or the like 

ZTL r , einS ' re ^ be US6d natUra ' mbberS: Synthetic rubbers; thermoplastic resins, e.g., polyolefins 

mides or meTke P ° lyPr ° Pyiene ' P °' ybutene and PO'visobutylene, po.yviny. ch.oride, styrene polymers or polya- 

EXU o^nr^^ 68 ^ add6d in a " am ° Unt ° f USUa " y n0t m0re tnan 50% b V wei 9 ht based on the total amount 
of the organic and morganic compos.te particles and the resin. When the amount of the additives added is more than 
50% by weight, the obtained resin composition may be deteriorated in moldability. 

[0082] The resin composition is produced by previously intimately mixing the raw resin material with the orqanic and 
morgan.c compos.te particles, and then kneading the resultant mixture using a kneader or an extruder ^unde r hTatinq 
whHe applyng a strong shear force thereto in order to deaggregatethe agglomerated organic and inorganic : composite 

corner diSP6rSe the ° r9aniC and in ° rganic COmposite particles in the ^in. Then, SEESS 

composition is molded into an aimed shape upon use. uuia.neo resin 

E ed N6Xt ' thS Pr ° CeSS f ° r prodUcing the or 9 anic and inor 9anic composite pigments of the present invention is 

infill °^ ani ° and inor9anic composite pigments of the present invention can be produced by conducting es- 
sent.al steps of (,) mixing white inorganic particles with alkoxysilanes or polysiloxanes to form a coating compS 

a SS aneS h P ST m T ° n ° f the White in ° r9aniC Partide; and <»> then mi ™9 the SteTorganic 

P h^ e t f alkoxysilanes or polysiloxanes thereon with organic pigments to form an organic pigment coaTon 

inht ^hc 9 k C °T Sed ° f alkoxysilanes ° r Polysiloxanes. in combination with a step of incorporating 
Sit 9 a9ent any SUitab ' e P0rti0n ° f the or 9 anic and inor 9 anic composite pigments 
methods r^to (5 P ) eCifiCa " y ' *" ° r9aniC *"* in ° r9a " iC C ° mP ° Site Pi9m6ntS ^ be Pr ° dUCed by any ° f the ,ol,owin 9 

45 ?J M 1 f th0Cl 1 0, Pr f minari| y mixin 9 the white inorganic particles with the ultraviolet light-absorbing agent to adhere 

he ultraviolet light-absorbing agent onto the surface of the white inorganic particle; successively Eg alkoxysT 
lanes or polysiloxanes with white inorganic particles adhered with the ultraviolet Ight-absorbingTgemto ST. 
coating compr.s.ng alkoxysilanes or polysi.oxanes on the surface of the white inorganic particle adhered withThe 
u trav.olet hght-absorbing agent; and then mixing organic pigments with the white Lrganic particle Tcoated w th 

oTpZi^e 0 ; P " X9neS t0 f ° rm an ° r9aniC Pi9ment C ° at ° n the C ° atin9 ' ayer C ° mp °- d ° f alkoxysTes 

(2) Method of preliminarily mixing alkoxysilanes or polysiloxanes with the ultraviolet light-absorbing agent to pre- 

"f mi f 9 Whte in ° rganiC PartiC ' eS With the reSUltant mixture t0 form a coating composed of 
the mixture of the alkoxysilanes or polysiloxanes and the ultraviolet light-absorbing agent on the surface of the 
white .norganic part.cle; and then mixing the thus obtained particles with organic pigments to form an organic 
55 pigment coat on the coating composed of the mixture. »h« orm an organic 

(3) Method of mixing white inorganic particles with alkoxysilanes or polysiloxanes to form a coating composed of 
aoeTw th P °^°™ eS °" * e SUrfaCe ° f the whi,e in -9anic particle; mixing the u.travio.et SghlabsoSng 
agent with wh.te .norgan.c particles coated with comprising alkoxysilanes or polysiloxanes to adhere the ultraviolet 
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light-absorbing agent onto the coating composed of alkoxysilanes or polysiloxanes; and then mixing organic pig- 
ments with the particles adhered with the ultraviolet light-absorbing agent to form an organic pigment coat on the 
particles adhered with the ultraviolet light-absorbing agent. 

(4) Method of mixing white inorganic particles with alkoxysilanes or polysiloxanes to form a coating composed of 
5 alkoxysilanes or polysiloxanes on the surface of the white inorganic particle; and simultaneously adding both or- 
ganic pigments and the ultraviolet light-absorbing agent to white inorganic particles coated with alkoxysilanes or 
polysiloxanes to form a organic pigment coat containing the ultraviolet light-absorbing agent on the coating com- 
posed of alkoxysilanes or polysiloxanes. 

(5) Method of mixing white inorganic particles with alkoxysilanes or polysiloxanes to form a coating composed of 
10 alkoxysilanes or polysiloxanes on the surface of the white inorganic particle; mixing organic pigments with the 

white inorganic particles coated with alkoxysilanes or polysiloxanes to form an organic pigment coat on the coating 
layer composed of alkoxysilanes or polysiloxanes; and then mixing the obtained composite particles with the ul- 
traviolet light-absorbing agent to adhere the ultraviolet light-absorbing agent onto the surface of the organic pigment 
coat, i.e., onto the surface of the composite particle. 

15 

[0086] The mixing of the ultraviolet light-absorbing agent with the respective particles may be conducted by mechan- 
ically mixing and stirring the particles with the ultraviolet light-absorbing agent, or by mechanically mixing and stirring 
the particles and the ultraviolet light-absorbing agent while spraying a solution containing the ultraviolet light-absorbing 
agent onto the particles. Substantially whole amount of the ultraviolet light-absorbing agent added can be adhered on 
20 the surface of the particles. 

[0087] The amount of the ultraviolet light-absorbing agent added is preferably 0.1 to 20 parts by weight, more pref- 
erably 0.1 to 18 parts by weight, still more preferably 0.1 to 15 parts by weight based on 100 parts by weight of the 
organic pigments adhered. 

[0088] The coating with alkoxysilanes or polysiloxanes on the surface of the white inorganic particles or on the surface 
25 of the white inorganic particles adhered with the ultraviolet light-absorbing agent may be conducted by mechanically 
mixing and stirring the respective particles with the alkoxysilanes or polysiloxanes, or by mechanically mixing and 
stirring the respective particles and the alkoxysilanes or polysiloxanes while spraying a solution containing the alkox- 
ysilanes, or the polysiloxanes onto the particles. Substantially whole amount of the alkoxysilanes or polysiloxanes 
added can be adhered onto the surface of the respective particles. 
30 [0089] Meanwhile, a part of the alkoxysilanes adhered may be converted into organosilane compounds obtainable 
from the alkoxysilanes through the coating step. Even in such a case, the subsequent steps for adhesion of the organic 
pigments and the ultraviolet light-absorbing agent are not adversely affected. 

[0090] In order to uniformly coat the surface of the white inorganic particles with the ultraviolet light-absorbing agent 
as well as the alkoxysilanes or polysiloxanes, it is preferred that the white inorganic particles are previously deaggre- 

35 gated. using a crusher or pulverizer. 

[0091] In the present invention, the mixing and stirring upon coating with the alkoxysilanes or polysiloxanes and upon 
adhesion with the organic pigments and the ultraviolet light-absorbing agent may be preferably carried out using an 
apparatus capable of applying a shear force to the powder mixture, especially such an apparatus capable of simulta- 
neously effecting shear action, spatula stroking and compression. Examples of such apparatuses may include wheel- 

40 type kneaders, ball-type kneaders, blade-type kneaders, roll-type kneaders or the like. Among these apparatuses, the 
wheel-type kneaders are preferred to effectively practice the present invention. 

[0092] Specific examples of the wheel-type kneaders may include edge runners (similar in meaning to mix muller, 
Simpson mill and sand mill), multi mill, Stotz mill, Wet pan mill, corner mill, ring muller orthe like. Among these kneaders, 
preferred are edge runners, multi mill, Stotz mill, Wet pan mill and ring muller, and more preferred are edge runners. 
45 Specific examples of the ball-type kneaders may include vibration mill orthe like. Specific examples of the blade-type 
kneaders may include Henschel mixer, planetary mixer, Nauter mixer or the like. Specific examples of the roll-type 
kneaders may include extruders orthe like. 

[0093] The conditions of the mixing and stirring treatment may be selected so as to uniformly coat the surface of the 
white inorganic particle with the alkoxysilane compounds or polysiloxanes. Specifically, the mixing and stirring condi- 
50 tionsmay be appropriately controlled such that the linear load is usually 19.6 to 1,960 N/cm (2 to 200 Kg/cm), preferably 
98 to 1,470 N/cm (10 to 150 Kg/cm), more preferably 147 to 980 N/cm (15 to 100 Kg/cm); the treating time is usually 
5 minutes to 24 hours, preferably 1 0 minutes to 20 hours; and the stirring speed is usually 2 to 2,000 rpm, preferably 
5 to 1 ,000 rpm, more preferably 1 0 to 800 rpm. 

[0094] The amount of the alkoxysilanes or polysiloxanes added is preferably 0.15 to 45 parts by weight based on 
55 100 parts by weight of the white inorganic particles. By adding the alkoxysilanes or polysiloxanes in an amount of 0.15 
to 45 parts by weight, it is possible to adhere 1 to 200 parts by weight of the organic pigments onto 1 00 parts by weight 
of the white inorganic particles. 

[0095] The amount of the organic pigments added is usually 1 to 200 parts by weight based on 1 00 parts by weight 
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of the white inorganic particles. When the amount of the organic pigments added is out of the above-specified range 

it may be difficult to obtain the aimed organic and inorganic composite pigments. 

[0096] The organic pigments are preferably added slowly, in particular, for about 5 to 60 minutes. 

[0097] The organic and inorganic composite pigments obtained after adhesion of the organic pigments may be sub- 

5 jected, if required, to drying or heating treatment. 

[0098] The heating temperature used in the drying or heating treatment is preferably 40 to 150"C more preferably 
£50 to 120°C, and the heating time is preferably 10 minutes to 12 hours, more preferably 30 minutes to 3 hours 
[0099] The alkoxysilanes used for coating the white inorganic particles in the organic and inorganic composite pig- 
ments are finally coated in the form of organosilane compounds obtainable from the alkoxysilanes throuqh these treat- 

10 ing steps. 

[0100] The white inorganic particles may be preliminarily coated, if required, with a coat comprising at least one 
compound selected from the group consisting of hydroxides of aluminum, oxides of aluminum, hydroxides of silicon 
and oxides of silicon, prior to mixing and stirring with the alkoxysilane compounds or polysiloxanes 
[0101] The formation of the intermediate coat may be conducted by adding an aluminum compound, a silicon com- 
pound or both the aluminum and silicon compounds to a water suspension containing the white inorganic particles- 
mixing and stirring the resultant suspension , if required, followed by adequately adjusting the pH value thereof thereby 
coating the white inorganic particles with at least one compound selected from the group consisting of hydroxides of 
aluminum, oxides of aluminum, hydroxides of silicon and oxides of silicon; and then subjecting the thus obtained par- 
tides to filtenng-out, water-washing, drying and pulverization. Further, if required, the resultant particles may be sub- 
20 jected to deaeration, compaction or the like. 

[0102] Examples of the aluminum compound may include aluminum salts such as aluminum acetate aluminum 
sulfate, aluminum chloride and aluminum nitrate, alkali aluminates such as sodium aluminate or the like 
[0103] Examples of the silicon compound may include water glass #3, sodium orthosilicate,' sodium metasilicate or 
the like. 

25 [01 04] The point of the present invention is that the organic and inorganic composite pigments of the present invention 
can exhibit not only a clear hue, but also a more excellent light resistance. 

[0105] The reason why the organic and inorganic composite pigments of the present invention can exhibit a clear 
hue, ,s considered by the present inventors to be that the organic pigments having a clear hue are adhered onto the 
surface of the white inorganic particles, and prevented from being desorbed therefrom 
30 [0106] The reason why the organic pigments adhered to the organic and inorganic composite pigments can be pre- 
vented from being desorbed from the surface of the organic and inorganic composite pigments, is considered by the 
present inventors to be that the white inorganic particles and the organic pigment coat are strongly bonded to each 
other through the coating comprising organosilane compounds obtainable from alkoxysilanes, or polysiloxanes 
[0107] Further, in the organic and inorganic composite pigments of the present invention, the ultraviolet light-absorb- 
mg agent is caused to exist inside and/or on the organic and inorganic composite particles. Therefore, the organic and 
inorganic composite pigments are free from discoloration due to exposure to ultraviolet light and can exhibit a more 
excellent light resistance. " • - 

[0108] Another point of the present invention is that the paint containing the organic and inorganic composite piq- 
ments ,s excellent in light resistance, paint stability and dispersibility, and the resin composition containing the organic 
and inorganic composite pigments is excellent in light resistance and dispersibility. 

[0109] The reason why the paint and resin composition of the present invention can exhibit an excellent light resist- 
ance, is considered by the present inventors to be that the organic and.inorganic composite pigments contained therein 
are excellent in light resistance. Also, the reasons why the paint of the present invention can exhibit excellent paint 
stability and dispersibility, and the resin composition of the present invention can exhibit an excellent dispersibility are 
considered by the present inventors to be that the paint and resin composition contain as colorant, the organic and 
inorganic composite pigments whose organic pigments are prevented from being desorbed from the surface of the 
organic and inorganic composite particles. 

[0110] In addition, the organic and inorganic composite pigments of the present invention contain no harmful ele- 
ments and compounds and, therefore, can provide pigments having excellent hygiene and safety and beina free from 
environmental pollution. 

[01 11] Thus, the organic and inorganic composite pigments of the present invention are not only substantially free 
from desorption of organic pigments from the surface of the organic and inorganic composite particles but also can 
exhibit a more excellent light resistance due to the ultraviolet light-absorbing agent contained therein and/or adhered 
thereon. Therefore, the organic and inorganic composite pigments of the present invention can be suitably used as a 
55 colorant in various applications. 

[01 12] The paint and resin composition of the present invention contain as color pigments, the organic and inorganic 
composite pigments being substantially free from desorption of organic pigments therefrom and exhibiting a more 
excellent light resistance and, therefore, are suitable as paints and resin compositions having a more excellent light 
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resistance. 
EXAMPLES 

5 [01 1 3] The present invention is described in more detail by Examples and Comparative Examples, but the Examples 
are only illustrative and, therefore, not intended to limit the scope of the present invention. 
[0114] Various properties were evaluated by the following methods. 

(1 ) The average particle diameter of the particles was expressed by the average value of diameters of 350 particles 
10 measured on a micrograph (x 50,000). 

(2) The specific surface area was expressed by the value measured by a BET method. 

(3) The amounts of Al and Si present on the surface of white inorganic particle were respectively measured by a 
15 fluorescent X-ray spectroscopy device "3063 M-type" (manufactured by RIGAKU DENKI KOGYO CO., LTD.) ac- 
cording to JIS K0119 "General rule of fluorescent X-ray analysis". 

(4) The amount of the benzotriazole-based ultraviolet light-absorbing agent adhered was determined by measuring 
the amount of nitrogen using "Trace Whole Nitrogen Analyzer" (manufactured by MITSUBISHI KASEI CO., LTD.). 



20 



25 



55 



(5) The amount of the organic pigments adhered onto the surface of the white inorganic particle as well as the 
coating amount of organosilane compounds obtainable from alkoxysilanes, or polysiloxanes, were respectively 
expressed by the amount of carbon measured by "Horiba Metal, Carbon and Sulfur Analyzer EMIA-2200 Model" 
(manufactured by HORIBA SEISAKUSHO CO., LTD.). 



(6) The degree of desorption of the organic pigments from the composite particles was visually observed and 
evaluated by the following method, and the observation results were classified into the following five ranks. The 
rank 5 represents that the amount of the organic pigments desorbed from the surface of the core particles was 
smallest. 

30 That is, 2 g of the particles to be measured and 20 ml of ethanol were placed in a 50-ml conical flask and then 

was subjected to ultrasonic dispersion for 60 minutes. Thereafter, the obtained dispersion was centrifuged at a 
rotating speed of 1 0,000 rpm for 1 5 minutes to separate the particles from the solvent. The obtained particles were 
dried at 80°C for one hour, and the micrograph thereof was visually observed to count the number of the desorbed 
and re-aggregated organic pigment particles present in visual field of the micrograph. The micrograph was com- 

35 pared with a micrograph of mixed particles obtained by simply mixing the core particles with the organic pigments 

without forming the gluing agent coating layer. The results are classified into the following five ranks. 



40 Rank 2 

Rank 3 
Rank 4 
Rank 5: 



Rank 1 : Number of desorbed and re-aggregated particles was substantially the same as that in the simply mixed 
particles; 

30 to 49 desorbed and re-aggregated particles per 1 00 core particles were recognized; 
10 to 29 desorbed and re-aggregated particles per 100 core particles were recognized; 
5 to 9 desorbed and re-aggregated particles per 100 core particles were recognized; and 
Oto 4 desorbed and re-aggregated particles per 100 core particles were recognized. 



45 (7) The hue of each of the white inorganic particles, organic pigments and organic and inorganic composite par- 

ticles, were measured by the following method. 

That is, 0.5 g of each sample and 0.5 ml of castor oil were intimately kneaded together by a Hoover's muller 
to form a paste. 4.5 g of clear lacquer was added to the obtained paste and was intimately kneaded to form a paint. 
The obtained paint was applied on a cast-coated paper by using a 150 jim (6-mil) applicator to produce a coating 

50 film piece (having a film thickness of about 30 pxn). The thus obtained coating film piece was measured by a Multi- 

Spectro-Colour-Meter M MSC-IS-2D" (manufactured by SUGA SHIKENKI CO., LTD.) to determine color specifica- 
tion values (L*, a* and b* values) thereof according to JIS Z 8729. Meanwhile, the C* value representing chroma 
is calculated according to the following formula: 



C* = ((a*) 2 + (b*) 2 ) 1/2 

(8) The tinting strength of the organic and inorganic composite particles was measured by the following method. 
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f l J ?? ' S ' 3 Pnma,V ° 0,0r 6namel and a Vehide enamel P re P ared ^ the below-mentioned method were respec- 
SlST f°" a , CaSt - C ° ated Paper b * usi "9 a 150 ^ (6-mil) applicator to produce coating film pieces T e thus 

W6re mea ? Ured bV 3 Multi -Spectro-Colour-Meter "MSC-IS-2D" (manufactured by SUGA 
SHIKENKI CO LTD.) to determine a color specification value (L* value) thereof according to JIS Z 8729 The difference 
between the obtained L* values was represented by a AL* value. amerence 
[0116] Next as a standard sample for the organic and inorganic composite particles, a mixed pigment was prepared 

It'ionof 0r9 H niC Pi9mentS WhitS in ° rganiC Partides at the same ™»9 ratS aT^T pro 

duction of the organic and inorganic composite particles. Using the thus prepared mixed pigment as standard sample 

ZZlZZnn 6 38 d6 !i ned ab ° Ve W8S C ° ndUCted t0 prepare an primar y color ena ™' and vehicle enamT to 
a aTs* value P ' eCeS me8SUre ^'^ The differenCe betw een.the L* values was represenTed by 

[01 17] From the obtained AL* value of the organic and inorganic composite particles and ALs* value of the standard 
sample, the tint.ng strength (%) was calculated according to the following formula: 

Tinting strength (%) = 100 + {(ALs* - AL*) x 10} 
Preparation of primary color enamel: 

20 ThUfLil? ab ° Ve PartiC ' eS ' 1 6 9 ° f an amin ° a,kyd r6Sin and 6 9 of a thinner w ^re b.ended together 

Ld ZSThTT t09ether With 90 9 ° f 3mm * 9 ' aSS beads into a 140 - ml 9 lass and then mixed 

Tr, r? . T UteS by 3 Paint Shak6r The ° btained mixture was mi * ed with 5? g of an amino alkydTesfn 
and further dispersed for 5 minutes by a paint shaker, thereby obtaining an primary color enamel. 

25 Preparation of vehicle enamel: 

[01 19] 12 g of the above-prepared primary color enamel and 40 g of Aramic White (titanium dioxide-dispersed amino 

30 

Sr enami * W0 ™ XeX method accordin 9 t0 JIS K51 01 "sing the above-prepared primal 



35 - (1 0) ThS " ght resistance of each of the each of the white inorganic particles, organic pigments and oraanic and 

inorganic composite particles was measured by the following method P'gmems ana organic and 

mm xTso mm* "il? r^iT 'T" f pr f epared above was a PP |ied onto a cold-rolled steel plate (0.8 mm x 70 
nTnL ' ] t0 f0mi 3 C ° ating fNm havin9 a ,hickness ° f 150 Km- half of the thus 

CSS^y^T T C °r red WitH % meta ' f0i '' and an UltraVi ° ,et li9n, was oontinuousV irradiated over the 
<o test specimen at an intensity of 1 00 mW/cm* for 1 0 hours using "EYE SUPER UV TESTER SUV-W1 V /m«mrf~> 

tured by IWASAKI DENKI CO., LTD.). Then, the hues (L*, a* and b* values) 

metal oil-covered non-irrad.ated portion of the test specimen were respectively measured using a SuW-Spec 

differencesbetweenthemeasuredhuevaluesofthemetalfoil-coverednon-irradiatedportionandtheUV-irradiated 
43 portion according to the following formula: "rraoiaiea 

AE* = [(AL*) 2 + (Aa*) 2 + (Ab*) 2 ] 1/2 

wherein AL* represents the difference between L* values of the non-irradiated and UV-irradiated portions- Aa* 
represents the difference between a* vaiues of the non-irradiated and UV-irradiated portions; and Ab* represent 
the difference between b* values of the non-irradiated and UV-irradiated portions. represents 

(1 1 ) The hues of the solvent-based paint and water-based paint using the organic and inorganic composite particles 
were measured by the following method. v-umposuepanicies 

n la J h n« iS ' re ! peCtiVe PaimS Pr6parSd by thS below -montioned methods, were applied onto a cold-rolled steel 

The 2 Zined /T * J ' S G " 3141) dri6d t0 f0fm 3 COatin9 fi,m having a thic kness of 150 ," 

The thus obtained test specimens were measured by a Multi-Spectro-Colour-Meter (manufactured by SUGA 



50 



55 
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SHIKENKI CO., LTD.) to determine color specification values (L*. a* and b* values) thereof according to JIS Z 
8929. Also, the hue of the resin composition tinted with the composite particles was determined as follows. That 
is, the hue of a colored resin plate prepared by the below-mentioned method was measured by using a Multi- 
Spectro-Colour-Meter (manufactured by SUGA SHIKENKI CO., LTD.) by the same method as described above. 

5 

(1 2) The gloss of the coating film was measured by irradiating light at an incident angle of 60°, using "gloss meter 
UGV-5D" (manufactured by SUGA TESTING MACHINES MANUFACTURING CO., LTD.). The higher the gloss, 
the more excellent the dispersibility of the composite particles in the paint. 

10 (13) The light resistances of coating films produced from the respective paints, were measured by the following 

method. 

That is, one half of the same test specimen as prepared and used for measuring hues of the above paints, 
was covered with a metal foil, and an ultraviolet light was continuously irradiated over the test specimen at an 
intensity of 100 mW/cm 2 for 10 hours using "EYE SUPER UV TESTER SUV-W13" (manufactured by IWASAKI 
15 DENKI CO., LTD.). Then, the hues (L*, a* and b* values) of the metal foil-covered non-irradiated portion and the 

UV-irradiated portion of the test specimen were respectively measured. The AE* value was calculated from differ- 
ences between the measured hue values of the metal foil-covered non-irradiated portion and the UV-irradiated 
portion according to the above-described formula. 



20 



AE* = [(AL*) 2 + (Aa*) 2 + (Ab*) 2 ] 1 ' 2 



wherein AL* represents the difference between L* values of the non-irradiated and UV-irradiated portions; Aa* 
represents the difference between a* values of the non-irradiated and UV-irradiated portions; and Ab* represents 
25 the difference between b* values of the non-irradiated and UV-irradiated portions. 

(14) The light resistance of the respective resin compositions was measured by the following method. 

That is, one half of the above resin plate prepared for measuring the hue of the resin composition was covered 
with a metal foil, and an ultraviolet light was continuously irradiated over the resin plate at an intensity of 100 mW/ 
30 cm 2 for 10 hours using "EYE SUPER UV TESTER SUV-W13" (manufactured by IWASAKI DENKI CO., LTD.). 

Then, the hues (L*, a* and b* values) of the metal foil-covered non-irradiated portion and the UV-irradiated portion 
of the resin plate were respectively measured. The AE* value was calculated from differences between the meas- 
ured hue values of the metal foil-covered non-irradiated portion and the UV-irradiated portion according to the 
above-mentioned formula. 

35 

(1 5) The transparency of the coating film using the organic and inorganic composite pigments was expressed by 
the linear absorption defined by the following formula. Specifically, the linear absorption was calculated from the 
light transmittance of a coating film produced by applying a paint prepared by the below-mentioned method on a 
100 jim-thick clear base film. The light transmittance was measured using a self-recording photoelectric spectro- 

40 photometer "UV-2100" (manufactured by SHIMADZU SEISAKUSHO CO., LTD.). 

Also, the transparency of the resin composition was expressed by the linear absorption of a resin plate prepared 
by the below-mentioned method, which was calculated from the light transmittance of the resin plate as similarly 
measured using the self-recording photoelectric spectrophotometer "UV-21 00" (manufactured by SHIMADZU SEI- 
SAKUSHO CO., LTD.). The smaller the linear absorption, the higher the light transmittance and the higher the 

45 transparency. 

Linear absorption (u,m" 1 ) = ln(1/t)/FT 

50 wherein t is a light transmittance (-) at X - 900 nm; and FT is a thickness (jim) of the coating film or resin plate to 

be tested, 

Preparation of paint for evaluation of transparency: 

55 [0120] 5 g of sample particles and the other components shown below were charged at the following weight ratio 
into a 250-ml glass bottle, and then mixed and dispersed therein together with 160 g of 3mm(|) glass beads for 120 
minutes by a paint shaker, thereby preparing a mill base. 



15 



BNSDOCID: <EP 1 270686A2_l_> 



EP 1 270 686 A2 



10 



15 



Composition of mill base: 
[0121] 



Sample particles ~ " 

Melamine resin (SUPER PECKAMINE J-820-60 (tradename) produced by DAI-NIPPON 
INK KAGAKU KOGYO CO., LTD.) 

Alkyd resin (BECKOZOL 1307-60EL (tradename) produced by DAI-NIPPON INK 

KAGAKU KOGYO CO., LTD.) 

Xylene 

Butanol 



9.9 parts by weight 
19.8 parts by weight 

39.6 parts by weight 

29.7 parts by weight 
1 .0 part by weight 



25 



30 



35 



40 



45 



50 



55 



Preparation of water-based paint for evaluation of transparency: 



■ 0 , 122l oJ 9 ,° f , Sample particles and the other components shown below were charged at the following weiaht ratio 
minutes by a paint shaker, thereby preparing a mill base. 
20 Composition of mill base: 
[0123] 



Sample particles " " " 

Water-based melamine resin (S-695 (tradename) produced by DAI-NIPPON INK 
KAGAKU KOGYO CO., LTD.) 

Water-based alkyd resin (S-118 (tradename) produced by DAI-NIPPON INK KAGAKU 
KOGYO CO., LTD.) 

Defoamer (NOPCO 8034 (tradename) produced by SUN NOPCO CO LTD ) 
Water 

Butyl cellosolve 



10.1 parts by weight 
9.3 parts by weight 

40.7 parts by weight 

0.2 part by weight 

28.2 parts by weight 
11.5 parts by weight 



Preparatio n of resin composition for evaluation of transparency: 



^MPP^S^^\^^ 4 l 5 , 9 ° f P ° ,yVinyI Ch, ° ride resjn P artic,es n 03EP8 °" (tradename), produced 
by NIPPON ZEON CO., LTD.) were we,ghed and charged into a 1 00 ml beaker made of a resin, and intimately mixed 
together by a spatula, thereby obtaining mixed particles. mumaieiy mixed 

t ° 12 ! 1 l'?u 9 ° f , Ca,clum stearate was added t0 the obtained mixed particles. The mixed particles were intimately 
mixed and then slowly supplied to hot rolls heated to 160°C whose clearance was set to 0 2 mm an7^uo^J 

l^£?t^ T 3 Unif0rni rGSin C0mP ° SitiOn WaS pr ° dUCed - The resin imposition kneade 1 ^ep3 

waT 2iSl?h 2 ^ 3 T materia ' f0rmln9 3 C ° ,0red r8Sln P,ate ' NeXt « the thus-produced resin composit on 

rndtSS2t^? feen 8 Pa,r S ^ aCe " P ° ,iShed Staln,ess steeI ^ P'^ed within a hot press heated to 180°C 

a co ' f °h PreSSUr ! T ,dm9 WhHe aPP,ylng 3 Pr0SSUre ° f 0 ton/cm2) thereto, thereby obtaining 

a colored resin plate having a thickness of 1 mm. y 

(1 6) The storage stability of the paint was measured by the following method 

m»JTJ S ' r ! SpeCtive paints P re P ared b V the below-mentioned method were applied onto a cold-rolled steel 

?hen ( th! T • 2 r 1 J ' S G " 3141) t0 f0rm 3 C ° atln 9 fHm havin 9 a thj <*^ «™°m 

Then, the L a* and b* values of the thus prepared coating film were measured. Separately, the respective painTs 

were allowed to stand at 25°C for one week, and then applied onto the cold-rolled steel plate l^S^STa 

TllT?V m ' hV* Va,U6S ° f thG thUS Prepared C0atin 9 film were also —red The AE value 

was calculated from the differences between the measured values according to the following formula: 

AE* = [(AL*) 2 + (Aa^ 2 + (Ab*) 2 ] 1/2 
wherein AL* represents the difference between L* values before and after the standing test; Aa" represents the 



16 



BNSDOCID: <EP _1270686A2_L> 



EP 1 270 686 A2 

difference between a* values before and after the standing test; and Ab* represents the difference between b* 
values before and after the standing test. 

(17) The viscosity at 25°C of the paint prepared by the below-mentioned method, was measured at a shear rate 
of 1.92 sec 1 by using an E-type viscometer (cone plate-type viscometer) "EMD-R" (manufactured by TOKYO 

5 KEIKI CO., LTD.). 

(18) The dispersibility of the composite particles in the resin composition was evaluated by visually counting the 
number of undispersed aggregate particles on the surface of the obtained colored resin plate, and classifying the 
results into the following five ranks. The Rank 5 represents the most excellent dispersibility. 

10 Rank 5: No undispersed aggregate particles were recognized. 

Rank 4: 1 to 4 undispersed aggregate particles per 1 cm 2 were recognized; 

Rank 3: 5 to 9 undispersed aggregate particles per 1 cm 2 were recognized; 

Rank 2: 10 to 49 undispersed aggregate particles per 1 cm 2 were recognized; 

Rank 1 : Not less than 50 undispersed aggregate particles per 1 cm 2 were recognized. 

15 

Example 1 : 

<Production of organic and inorganic composite pigments> 

20 [0126] 20 kg of titanium oxide particles (particle shape: granular shape; average particle diameter: 0.24 yjm; BET 
specific surface area value: 11.6 m 2 /g; L* value: 96.30; a* value: 0.78; b* value: -1 .56; C* value: 1 .74; hiding power: 
1 ,490cm 2 /g; light resistance (A E* value): 6.86) were deaggregated in 150 liters of pure water using a stirrer, and further 
passed through a"TK Pipeline Homomixer" (manufactured byTOKUSHU KIKA KOGYO CO., LTD.) three times, thereby 
obtaining a slurry containing the titanium oxide particles. 

25 [0127] Successively, the obtained slurry containing the titanium oxide particles was passed through a transverse- 
type sand grinder (tradename: "MIGHTY MILL MHG-1 .5L", manufactured by INOUE SEISAKUSHO CO., LTD.) five 
times at an axis-rotating speed of 2,000 rpm, thereby obtaining a slurry in which the titanium oxide particles were 
dispersed. 

[0128] The titanium oxide particles in the obtained slurry, which remained on a sieve of 325 meshes (mesh size: 44 
30 p,m) was 0 %. The slurry was filtered and washed with water, thereby obtaining a wet cake composed of the titanium 
oxide particles. The obtained wet cake composed of the titanium oxide particles was dried at 120°C. 10.0 kg of the 
driedparticles were then charged into an edge runner n MPUV-2 Model" (tradename, manufactured by MATSUMOTO 
CHUZO TEKKOSHO CO., LTD.), and mixed and stirred at 294 N/cm (30 Kg/cm) for 30 minutes, thereby lightly deag- 
gregating the particles. 

35 [0129] Then, 100 g of methyltriethoxysilane "TSL8123" (tradename, produced by GE TOSHIBA SILICONE CO., 
LTD.) was mixed and diluted with 200 ml of ethanol to obtain a solution of methyltriethoxysilane. The methyltriethox- 
ysilane solution was added to the deaggregated titanium oxide particles while operating the edge runner. The titanium 
oxide particles were continuously mixed and stirred at a linear load of 588 N/cm (60 Kg/cm) and a stirring speed of 22 
rpm for 30 minutes. 

40 [0130] Next, 5 kg of organic pigments B-1 (kind: Pigment Blue (phthalocyanine-based pigments); particle shape: 
granular shape; average particle diameter: 0.06 u,m; BET specific surface area: 71 .6 m 2 /g; hiding power: 630 cm 2 /g; 
L* value: 17.70; a* value: 9.72; b* value: -23.44; light resistance (AE* value): 10.84) were added to the titanium oxide 
particles coated with methyltriethoxysilane for 10 minutes while operating the edge runner. Further, the obtained par- 
ticles were continuously mixed and stirred at a linear load of 392 N/cm (40 Kg/cm) and a stirring speed of 22 rpm for 

45 20 minutes to form an organic pigment B-1 coat on the coating layer composed of methyltriethoxysilane. 

[0131] Then, 50 g of a benzotriazole-based ultraviolet light-absorbing agent "TINUVIN 571 " (tradename, produced 
by CIBA-GEIGY CO., LTD.) was added to the above-obtained composite particles for 10 minutes while operating the 
edge runner. Further, the resultant mixture was continuously mixed and stirred at a linear load of 392 N/cm (40 Kg/cm) 
and a stirring speed of 22 rpm for 30 minutes to adhere the benzotriazole-based ultraviolet light-absorbing agent onto 

so the organic pigment B-1 coat. The thus obtained particles were heat-treated at 80°C for 60 minutes using a dryer, 
thereby obtaining organic and inorganic composite pigments. 

[01 32] The thus obtained organic and inorganic composite pigments were granular particles having an average par- 
ticle diameter of 0.24 urn, and had a BET specific surface area value of 12.8 m 2 /g; a L* value of 30.58; an a* value of 
6.95; a b* value of -19.33; a hiding power of 1,430 cm 2 /g; a light resistance (AE* value) of 1.30; and a degree of 
55 desorption of organic pigments of the rank 5. In addition, it was confirmed that the amount of a coating composed of 
organosilane compound produced from methyl triethoxysilane was 0.15% by weight (calculated as Si); the amount of 
the organic pigment B-1 coat formed on the coating composed of organosilane compound produced from methyl tri- 
ethoxysilane is 22.18% by weight (calculated as C; corresponding to 50 parts by weight based on 1 00 parts by weight 
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of the titanium oxide particles); and the amount of the ultraviolet light-absorbing agent adhered was 0.99% by weight 
based on the weight of the organic pigments adhered. 

[0133] As a result of observing the micrograph, since no organic pigments B-1 were recognized from the micrograph, 
it was confirmed that almost whole amount of the organic pigments B-1 used contributed to the formation of the organic 
pigment coat on the coating composed of the organosilane compound produced from methyl triethoxysilane. 

Example 2: 

<Production of solvent-based paint containing organic and inorganic composite pigments> 

[0134] 10 g of the organic and inorganic composite pigments produced in Example 1 , were blended with an amino 
alkyd resin and a thinner at the following weight ratio, and charged into a 140-ml glass bottle together with 90 g of 3 
mmi)) glass beads. Next, the obtained mixture was mixed and dispersed for 90 minutes by a paint shaker, thereby 
preparing a mill base. 

Composition of mill base: 

[0135] 



Organic and inorganic composite pigments 

Aminoalkyd resin (AMILAC No. 1026, produced by KANSAI PAINT CO., LTD.) 
Thinner 



12.2 parts by weight 
19.5 parts by weight 
7.3 parts by weight 



[0136] The above-prepared mill base was blended with an amino alkyd resin at the following weight ratio, and the 
obtained mixture was further mixed and dispersed for 15 minutes by a paint shaker, thereby obtaining a solvent-based 
paint containing the organic and inorganic composite pigments. 

Composition of solvent-based paint: 

[0137] 



Mill base 

Aminoalkyd resin (AMILAC No. 1026, produced by KANSAI PAINT CO., LTD.) 



39.0 parts by weight 
61.0 parts by weight 



[0138] The thus obtained solvent-based paint exhibited a viscosity of 933 cP and a storage stability (AE* value) of 
1.39. 

[0139] Next, the thus prepared solvent-based paint was applied onto a cold-rolled steel plate (0.8 mm x 70 mm x 
1 50 mm; JIS G-31 41) and dried to form a coating film having a thickness of 1 50 jim. The thus dried coating film showed 
a gloss of 93% and a light resistance (AE* value) of 1.33. As to the hue of the coating film, the L* value thereof was 
32.64, the a* value thereof was 7.01 and the b* value thereof was -1 9.20. 



Example 3: 

^5 <Production of water-based paint containing organic and inorganic composite pigments> 

[0140] 7.62 g of the organic and inorganic composite pigments obtained in Example 1 , were blended with a water- 
soluble alkyd resin and the like at the following weight ratio, and charged into a 140-ml glass bottle together with 90 g 
of 3 mm(J> glass beads. Next, the obtained mixture was mixed and dispersed for 90 minutes by a paint shaker, thereby 
so preparing a mill base. 

Composition of mill base: 



55 



[0141] 



Organic and inorganic composite pigments 



12.4 parts by weight 
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(continued) 



Water-soluble alkyd resin (tradename: "S-118", produced by DAI-NIPPON INK KAGAKU 
KOGYO CO., LTD.) 

Defoamer (tradename: "NOPCO 8034", produced by SUN NOPCO CO., LTD.) 
Water 

Butyl cellosolve 



9.0 parts by weight 

0.1 part by weight 
4.8 parts by weight 

4.1 parts by weight 



10 



15 



20 



25 
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35 



40 
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[01 42] The above-prepared mill base was blended with paint components shown below at the following weight ratio, 
and the obtained mixture was further mixed and dispersed for 1 5 minutes by a paint shaker, thereby obtaining a water- 
based paint. 

Composition of water-based paint : 
[0143] 



Mill base 

Water-soluble alkyd resin (tradename: S-118, produced by DAI-NIPPON INK KAGAKU 
KOGYO CO., LTD.) 

Water-soluble melamine resin (tradename: S-695, produced by DAI-NIPPON INK 
KAGAKU KOGYO CO., LTD.) 

Defoamer (tradename: "NOPCO 8034", produced by SUN NOPCO CO., LTD.) 
Water 

Butyl cellosolve 



30.4 parts by weight 
46.2 parts by weight 

12.6 parts by weight 

0.1 part by weight 
9.1 parts by weight 
1 .6 parts by weight 



[0144] The thus obtained water-based paint exhibited a viscosity of 1 ,164 cP and a storage stability (AE* value) of 
0.87. 

[0145] Next, the thus prepared water-based paint was applied onto a cold-rolled steel plate (0.8 mm x 70 mm x 
150 mm; JIS G-3141) and dried to form a coating film having a thickness of 150 |im. The obtained coating film showed 
a gloss of 90% and a light resistance (AE* value) of 1 .32. As to the hue of the coating film, the L* value thereof was 
33.01 ; the a* value thereof was 7.04 and the b* value thereof was -1 9.25. 

Example 4: 

< Production of resin composition> 

[01 46] 2.5 g of the organic and inorganic composite pigments obtained in Example 1 , and 47. 5 g of polyvinyl chloride 
resin particles "103EP8D" (produced by NIPPON ZEON CO., LTD.) were weighed and charged into a 100-ml beaker 
made of resins, and intimately mixed together by a spatula, thereby obtaining mixed particles. 
[0147] 0.5 g of calcium stearate was added to the obtained mixed particles. The mixed particles were intimately 
mixed and then slowly supplied to hot rolls heated to 160°C whose clearance was set to 0.2 mm, and continuously 
kneaded therebetween until a uniform resin composition was produced. The resin composition kneaded was separated 
from the hot rolls and used as a raw material for forming a colored resin plate. 

[01 48] Next, the thus-produced resin composition was interposed between a pair of surface-polished stainless steel 
plates, placed within a hot press heated to 1 80°C and then subjected to a pressure molding while applying a pressure 
of 98,000 kPa (1 ton/cm 2 ) thereto, thereby obtaining a colored resin plate having a thickness of 1 mm. The thus- 
produced colored resin plate had a dispersibility of rank 5 and a light resistance (AE* value) of 1 .35. As to the hue of 
the colored resin plate, the L* value thereof was 33.06, the a* valuethereof was 7.05 and the b* value thereof was -19.11. 



Core particles 1 to 5: 

[0149] White inorganic particles as core particles 1 to 5 having properties shown in Table 1 were prepared. 
55 Core particles 6: 

[0150] A slurry containing titanium oxide particles was obtained by dispersing 20 kg of titanium oxide particles (core 
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particles 1) in 150 liters of water. The pH value of the thus obtained re- dispersed slurry containing the titanium oxide 
particles was adjusted to 1 0.5 by using an aqueous sodium hydroxide solution, and then the concentration of the slurry 
was adjusted to 98 g/liter by adding water thereto. After 150 liters of the slurry was heated to 60°C, 5,444 ml of a 1 ,0 
mol/liter sodium aluminate solution (corresponding to 1.0% by weight (calculated as Al) based on the weight of the 
5 titanium oxide particles) was added to the slurry. After allowing the obtained slurry to stand for 30 minutes, the pH 
value of the slurry was adjusted to 7.5 by using acetic acid. After further allowing the resultant slurry to stand for 30 
minutes, the slurry was subjected to filtration, washing with water, drying and pulverization, thereby obtaining the tita- 
nium oxide particles coated with hydroxides of aluminum. 

[0151] The essential production conditions are shown in Table 2, and various properties of the obtained surface- 
10 treated titanium oxide particles are shown in Table 3. 

Core particles 7 to 10: 



15 



[0152] The same procedure as defined for the production of the above core particles 6, was conducted except that 
the core particles 2 to 5 were respectively used instead of the core particles 1, and kinds and amounts of coating 
materials were changed variously, thereby obtaining white inorganic particles coated with the respective coating ma- 
terials. 

[0153] The essential production conditions are shown in Table 2, and various properties of the obtained surface- 
treated white inorganic particles are shown in Table 3. 
20 [0154] Meanwhile, in Tables, "A" and "S" as described in "kind of coating material used in surface-treating step" 
represent hydroxides of aluminum and oxides of silicon, respectively. 

Organic pigments: 

25 [0155] Organic pigments having properties as shown in Table 4 were prepared. 
Examples 5 to 18, Comparative Example 1 and Reference Examples 1 to 4: 

[0156] The same procedure as defined in Example 1 was conducted except that addition timing, kinds and amounts 
30 of ultraviolet light-absorbing agents added in the ultraviolet light-absorbing agent-applying step, linear load and treating 
time for edge runner treatment used in the ultraviolet light-absorbing agent-applying step, kinds and amounts of addi- 
tives added in the coating step with alkoxysilanes or polysiloxanes, linear load and treating time for edge runner treat- 
ment used in the coating step with alkoxysilanes or polysiloxanes, kinds and amounts of organic pigments adhered in 
organic pigment-adhering step, and linear load and treating time for edge runner treatment used in the organic pigment- 
35 adhering step, were changed variously, thereby obtaining organic and inorganic composite pigments. 

[01 57] The essential production conditions are shown in Tables 5 to 8, and various properties of the obtained organic 
and inorganic composite pigments are shown in Tables 9 and 10. 

[0158] Meanwhile, in Tables 5 and 6, the numerals shown in "Addition timing" of "Ultraviolet light-absorbing agent" 
respectively represent the following addition methods: 

[0159] 1 : After mixing the core particles with the ultraviolet light-absorbing agent, the obtained particles were suc- 
cessively subjected to the coating treatment with alkoxysilanes or polysiloxanes and the coating/adhesion treatment 
with organic pigments. 

[01 60] 2: The ultraviolet light-absorbing agent, and alkoxysilanes or polysiloxanes were simultaneously added to the 
core particles, and then the obtained particles were subjected to the coating/adhesion treatment with organic pigments. 
[0161] 3: After coating the core particles with alkoxysilanes or polysiloxanes, the obtained particles were adhered 
with the ultraviolet light-absorbing agent, and then subjected to the coating/adhesion treatment with organic pigments. 
[0162] 4: After coating the core particles with alkoxysilanes or polysiloxanes, the obtained particles were subjected 
to the simultaneous coating/adhesion treatment with both the ultraviolet light-absorbing agent and organic pigments. 
[01 63] 5: After successively subjecting the core particles to the coating treatment with alkoxysilanes or polysiloxanes 
so and the coating/adhesion treatment with organic pigments, the obtained particles were adhered with the ultraviolet 
light-absorbing agent. 

[0164] Also, in Tables 5 and 6, the "Amount applied*i" indicates the amount (wt. %) of the ultraviolet light-absorbing 
agent applied based on the weight of the organic pigments adhered. 

55 Examples 19 to 32, Comparative Example 2 and Reference Examples 5 to 8: 

[0165] The same procedure as defined in Example 2 was conducted except that kinds of organic and inorganic 
composite pigments were changed variously, thereby obtaining paints. 



40 



45 



20 
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[01 66] Various properties of the obtained paints and various properties of coating films produced therefrom are shown 
in Tables 11 and 12. 

Examples 33 to 46, Comparative Example 3 and Reference Examples 9 to 12: 

5 

[0167] The same procedure as defined in Example 3 was conducted except that kinds of organic and inorganic 
composite pigments were changed variously, thereby obtaining water-based paints. 

[01 68] Various properties of the obtained water-based paints and various properties of coating films produced there- 
from are shown in Tables 13 and 14. 

10 

Examples 47 to 60, Comparative Example 4 and Reference Examples 13 to 16: 

[0169] The same procedure as defined in Example 4 was conducted except that kinds of organic and inorganic 
composite pigments were changed variously, thereby obtaining resin compositions. 
15 [0170] The essential production conditions and various properties of the obtained resin compositions are shown in 
Tables 15 and 16. 



Table 1 

20 







Properties of white inorganic particles 


25 


Kind of 
core 
particles 


Kind 


Shape 


Average 
particle 
diameter 
(urn) 


BET 
specif i 
c 

surface 
area 


30 










value 
(m 2 /cr) 




Core 


Titanium oxide 


Granular 


0.25 


10.3 




particles 1 












Core 


Zinc oxide 


Granular 


0.18 


18.3 


35 


particles 2 












Core 
particles 3 


Precipitated 
barium sulfate 


Granular 


0.06 


21.3 




Core 


Silica 


Granular 


0.05 


168.4 




particles 4 










40 


Core 
particles 5 


Pearl mica 


Plate- 
shaped 


8.23 


5.8 
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Table 1 (continued) 



Kind of core 
particles 


Properties of white inorqanic particles 


Hue 


L* 
value 
(-) 


a* 
value 
(-) 


b* 
value 
(-) 


C* value (-) 


Core 
particles 1 


96. 63 


-0.58 


-0. 69 


0.90 


Core 
particles 2 


90.27 


-2.14 


4.13 


4.65 


Core 
particles 3 


91.62 


0.31 


0.98 


1 . 03 


Core 
particles 4 


95.14 


0.39 


0.20 


0.44 


Core 
particles 5 


87.71 


1.65 


2 .12 


2 . 69 



Table 1 (continued) 



Kind of 
core 
particles 


Properties of white inorqanic particles 


Hiding power 
(cm 2 /g) 


Light resistance 
(AE* value) 
(-) 


Core 
particles 1 


1, 560 


6.15 


Core 
particles 2 


730 


5.86 


Core 
particles 3 


13 


5.32 


Core 
particles 4 


10 i 


4.66 


Core 
particles 5 


280 


9.11 
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Table 2 



Core 


Kind of 


Surf ace- treating step 


particles 


core 


Additives 




particles 


Kind 


Calculated 
as 


Amount 
(wt. %) 


Core 


Core 


Sodium 


Al 


1.0 


particles 6 


particles 1 


aluminate 






Core 


Core 


Sodium 


Al 


2.0 | 


particles 7 


particles 2 


aluminate 






Core 


Core 


Sodium 


Al 


2.00 


particles 8 


particles 3 


aluminate 

Water 
glass #3 


sio 2 


0.50 


Core 


Core 


Aluminum 


Al 


5.0 


particles 9 


particles 4 


sulfate 






Core 


Core 


Aluminum 


Al 


0.5 


particles 10 


particles 5 


sulfate 







25 



30 Table 2 (continued) 



Core 
particles 


I Surface-treating step 


1 Coating material 


Kind 


Calculated 
as 


Amount 
(wt. %) 


Core 
particles 6 


A 


Al 


0 .98 


Core 
particles 7 


A 


Al 


1.96 


Core 
particles 8 


A 
S 


Al 

sio 2 


1.93 
0 .47 


Core 
particles 9 


A 


Al 


4 .76 


Core 
particles 10 


A 


Al 


0.50 



50 



55 
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Table 3 



Kind of core 
particles 


Propert 


. 16S of SUrf flrp-f — rtn ^ t- tzi^ , « , 

morqanic particles 


Average 
particle 
diameter 
(urn) 


BET specific surface area 
value 
(mVg) 


Core 
particles 6 


0.25 


12.1 


Core 
particles 7 


0.18 


18.6 


Core 
particles 8 


0.06 


21.9 


Core 
particles 9 


0.05 


129.1 


Core 
particles 10 


8.23 


5.6 



Table 3 (continuedj 

30 



Kind of core 
particles 


Properties of surf ace- treated white ' 
inorganic partners 






Hue 




L* 
value 
(-) 


a* 
value 
(-) 


b* 
value 
(-) 


C* value (-) 


Core 
particles 6 


96.49 


-0.46 


-0.54 


0.71 


Core 
particles 7 


89 . 69 


-1.86 


5.07 


5.40 


Core 
particles 8 


91 . 03 


0.44 


0.81 


0. 92 


Core 
particles 9 


94.61 


0.20 


0.11 


0.23 


Core 
particles 10 


87.91 


1.46 


1.80 


2.32 



55 
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Table 3 (continued) 



Kind of core 
particles 


Properties of surf ace- treated white 
inorqanic particles 


Hiding power 
(cm 2 /g) 


Light resistance 
(AE* value) 
(-) 


Core 
particles 6 


1,480 


5.86 


Core 
particles 7 


710 


5.12 


Core 
particles 8 


14 


5.92 


Core 
particles 9 


11 


4.16 


Core 
particles 10 


260 


8.71 



25 



30 



35 



40 



45 



50 
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Table 4 

5 





Organic 
pigments 


| Properties c 


>f organic pigments 


10 


Kind 


j Shape 


Average 
particle 
diameter 


15 








(ym) 


Or crrsn "i r* 
pigments B-l 


j Pigment Blue 

(phthalocyanine- 
1 based pigments) 


j Granular 


0.06 


20 


pigments B-2 


1 Pigment Blue 
j ( ph t ha 1 o cyan ine - 
1 based pigments) 


1 Granular 


0.08 


25 


payments R— 1 


Pigment Red 
(quinacridone- 
based pigments) 


Granular 


0.58 


30 


Organic 
pigments R-2 j 


Pigment Red j 
(quinacridone- j 
based pigments) 


Granular 


0.50 


35 


Organic [ 


Pigment Yellow 


Granular 


0.73 


pigments Y-l 


(azo-based 
pigments ) j 








Organic 


Pigment Yellow 


Granular 


0.65 


40 


pigments Y-2 


(azo-based 
pigments) 







45 



50 
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Table 4 (continued) 



Organic pigments 


Properties of Organic pigments 


BET specific 
surface area 
value 

(m 2 /g) 


Hiding power 
(cm 2 /g) 


Organic pigments B-l 


71.6 


630 


Organic pigments B-2 


56.3 


272 


Organic pigments R-l 


19.3 


480 


Organic pigments R-2 


21. 6 


220 


Organic pigments Y-l 


10.5 


320 


Organic pigments Y-2 


12.3 


280 



Table 4 (continued) 



Organic 
pigments 


Properties of organic pigments 


Hue 


Light I 
resistance 

! <AE* value) 

(-) 


L* 
value 
(-) 


a* 
value 
(-) 


b* value 
(-) 


Organic 
pigments B-l 


17.70 


9.72 


-23 .44 


10.84 


Organic 
pigments B-2 


17 .32 


11. 60 


-26 . 53 


10.21 


Organic 
! pigments R-l 


36.99 


51.88 


20. 57 


14. 65 


Organic 1 
pigments R-2 


28.30 


58.26 


20. 61 


16.36 


Organic 
pigments Y-l 


66.80 


0.78 


70. 92 


17.33 


Organic 
pigments Y-2 


68.58 


0.65 


72.86 


19.65 
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Table 5 

5 





Examples 


> Kind of core 

1 pax L l L 1 es 


Production of organic and inorganic 
I— composite pigments 


10 




1 Step of adding ultraviolet light - 
L — absorbina aaent 








Addition 
j timing or 
1 ultraviolet 

1 llyilt" 

1 absorbing 

1 ^ /T /~\-r^ 4- 


Ultraviolet light- 
absorbina aapnh 


15 






Kind 


Amount 
added 

(wt . 
part) 




I Exstyvtj 1 
f 5 


1 Core 
particles 1 


1 - 1 


TINUVIN571 


1.0 


20 


I 6 


1 Core 

1 particles 1 


2 


TINUVIN571 


1.0 




7 


Core 
particles 1 


! 3 


TINUVIN571 


1.0 


25 


8 


Core 
particles 1 


1 4 


TINUVIN571 


1.0 


9 


Core 
particles 1 


5 


! TINUVIN571 


1.0 




10 


Core 1 
particles 2 


2 


TINUVIN571 


0.5 


30 


11 1 


Core 
particles 3 J 


3 "1 


TINUVIN213 


0.5 




Examr> 1 €> 1 
12 1 


Lore 1 
particles 4 


4 


TINUVIN571 


1.0 


35 Y 


Example 
13 j 


Core t 
particles 5 


5 


TINUVIN213 


2.0 




Example I 
14 


Core 
particles 6 


1 


TINUVIN571 


0.2 




Example 
15 ! 


Core j 
particles 7 


2 


TINUVIN571 


0.5 


40 


Example 
16 ; 


Core 
particles 8 


3 


TINUVIN571 


1.0 




Example 
17 


Core j 
particles 9 


4 | 


TINUVIN571 


20.0 


45 j 


Example j 
18 [ 


Core 
particles 10 | 


5 


TINUVIN571 


0.5 



50 
55 
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Table 5 (continued) 



10 


Examples 


Production of organic and inorganic 
composite pigments 


Step of adding ultraviolet light-absorbing 

agent 






Edge 


runner treatment 


Amount 


15 




Linear load 


Time 
(min) 


aQQcU 
(wt . % ) 






(N/cm) 


(Kg/cm) 








Example 5 


294 


30 


20 


2 40 


20 


Example 6 


294 


30 


20 


2 . 41 




Example 7 


294 


30 


20 


2 .40 




Example 8 


294 


30 


20 


2 .41 


25 


Example 9 


294 


30 


20 


2 .42 






588 


60 


20 


2 .43 




Example 11 


588 


60 


20 


0 .80 


30 


Example 12 


294 


30 


20 


2 .39 




Example 13 


441 


45 


20 


3 .80 




Example 14 


588 


60 


20 


o.2o ; 


35 


Example 15 


294 


30 


20 


0 .25 


Example 16 


441 


45 


20 


0 .98 




Example 17 


588 


60 


20 


14.20 


40 


Example 18 


294 


30 


20 


0.33 



45 



50 



55 
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Table 5 ( continue ) 

5 





Examples 


Production of organic and inorganic 
composite piaments 


10 




Coating step with alkoxysilanes or 
polvs iloxanes 






Additives 






Kind 


Amount added 
(wt. part) 


15 


Example 5 


Metnyl 
triethoxysilane 


2.0 




Example 6 


Phenyl 
triethoxysilane 


1.0 


20 


ExainD 1 e 7 


Metnyl 
trimethoxysi lane 


2.0 




ExamD le 8 


Dimethyl 
dimethoxysilane 


1.0 




Examnl e=> Q 


Phenyl 
triethoxvsilane 


2.0 


25 


Example 10 


Methyl hydrogen 
polys iloxane 


4 . 0 




ExamDl e 11 


Methyl 
triethoxvsilane 


1.0 


30 


Example 12 


Methyl 
triethoxvsilane 


2.0 




Example 13 


Phenyl 
triethoxvsilane 


0.5 




Example 14 


Methyl hydrogen 
polys iloxane 


5.0 ^ 


35 


Example 15 


Methyl 
tr i e thoxvs i lane 


3.0 




Example 16 


Methyl 
t r i me thoxy s i 1 an e 


2.0 


40 


Example 17 


Phenyl 
triethoxvsilane 


1.0 




Example 18 


Methyl hydrogen 
polysiloxane 


2.0 



45 



50 



55 
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Table 5 (continued) 



5 


Examples 


Production of organic and inorganic 
composite pigments 


10 




Coating step with alkoxysilanes or 
po 1 y s i 1 oxane s 






Edge 


runner treatment 


Coating 






Linear load 


Time 
<min) 


amount 
(calculated 


15 




(N/cm) 


(Kg/cm) 




as C ) 
(wt. %) 




Example 5 


588 


60 


30 


0.13 




Example 6 


588 


60 


30 


0 .35 


20 


Example 7 


588 


60 


20 


0.17 




Example 8 


588 


60 


30 


0.19 




Example 9 


588 


60 


30 


0 .71 


25 


Example 10 


294 


30 


20 


1.06 




Example 11 


294 


30 


30 


0.07 




Example 12 


441 


45 


40 


0.13 


30 


Example 13 


441 


45 


60 


0.18 




Example 14 


735 


75 


30 


1.36 




Example 15 


588 


60 


20 


0.19 


35 


Example 16 


441 


45 


30 


0.17 




Example 17 


294 


30 


25 


0.36 




Example 18 


588 


60 


30 


0.55 



40 



45 



50 



55 
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Table 6 



Comparative 
Example and 
Reference 
Examples 


Kind of corp 
particles 


Production of organic and 
inorganic composite pigments 


Step of adding ultraviolet light-"" 
absorbing agent 


Addition 
timing of 
ultraviolet 
light- 
absorbing 
agent 


Ultraviolet light- 
absorbing agent 


Kind 


Amount 
added 

(wt. I 
part) 


Comparative 
Example 1 


Core 
particles 1 


5 


TINUVIN571 


1.0 


Reference 
Example 1 


Core 
particles 1 








Reference 
Example 2 


Core 
particles 1 








Reference 
Example 3 


Core 
particles 1 








Reference 
Example 4 


Core 
particles 1 


3 


TINUVIN571 


0.01 



40 



45 



50 
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Table 6 (continued) 







Production of organic and 


inorganic 




Comparative 




composite pigments 


10 


Example and 


Step of adding ultraviolet light -absorbing 




Reference 






agent 






Examples 


Edge 


runner treatment 


Amount added 


15 




Linear load 


Time 


(wt. %) 










(min) 








(N/cm) 


(Kg/cm) 




20 


Comparative 
Example 1 


294 


30 


20 


2.41 




Reference 










25 


Example 1 










Reference 
Example 2 j 












Reference 










30 


Example 3 












Reference 


294 


30 


20 


0.02 




Example 4 











35 



40 



45 



50 



55 
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Table 6 (continued) 

5 



* 

10 


Comparative 
Example and 
Reference 


Production of organic and inorganic 
composite pigments 




Coating step with alkoxysilanes or 
polys i 1 oxanes 


15 


Examples 


Additives 






Kind 


Amount added 
(wt. part) 




Comparative 






20 


Example 1 








Reference 
Example 1 


Methyl triethoxysilane 


1.0 


25 


Reference 
Example 2 


Phenyl triethoxysilane 


1.0 


30 


Reference 
Example 3 


Methyl triethoxysilane 


1.0 




Reference 
Example 4 


Phenyl triethoxysilane 


1.0 



35 



40 



45 



50 



55 
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Table 6 (continued) 

5 







Production of organic and 


inorganic 


10 


Comparative 




composite pigments 


Example and 
Reference 


Coating step with alkoxysilanes or 
polys iloxanes 




Edge 


runner treatment 


Coating 


15 


Examples 


Linear load 


Time 
(min) 


amount 
(calculated 
as C) 
(wt. %) 






(N/cm) 


(Kg/cm) 






Comparative 










20 


Example 1 












Reference 


588 


60 


30 


0.07 




Example 1 










25 


Reference 


588 


60 


20 


0.07 


Example 2 












Reference 


588 


60 


30 


0. 07 


30 


Example 3 










Reference 
Example 4 


588 


60 


30 


0.07 



35 



40 



45 



50 



55 



35 

BNSDOCID: <EP 1 270686A2_I_> 



EP 1 270 686 A2 

Table 7 



10 



15 



20 



25 



30 



35 



40 



Examples 



Production of organic and inorganic composite 

pigments 



Adhesion step with organic pigments 



Organic pigments 



I 


[ Kind 


Amount added 
(wt. part) 


Kind 


Amount 
added 
(wt . 
part) 


j Example 5 


| Y-l 


40.0 


- 


_ 


Example 6 


r y-i 


40.0 


- 


- 




i Y-l 


40 . 0 






I Example 8 


Y-l 


40.0 






j Example 9 


Y-l 


40.0 






I Example 10 


B-l 


20.0 






Example 11 


B-2 


60.0 






J Example 12 


R-l 


40.0 






1 Example 13 j 


R-2 


50.0 


■ 




Example 14 ( 


Y-l 


100.0 






Example 15 


Y-2 


200.0 






Example 16 


B-l 


20 . 0 


Y-l 


80.0 


Example 17 T 


R-l 


20 . 0 


Y-l 


100. 0 


| Example 18 j 


Y-l 


100.0 


B-l 


50.0 



45 



SO 



55 
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Table 7 (continued) 



5 





Examples 


Production of organic and inorganic 
composite pigments 


10 




Adhesion step with organic pigments 






Edge 


runner treatment 


Amount 






Linear load 


Time 
(min) 


adhered 
( calculated 
as C) 
(wt. %) 


15 




(N/cm) 


(Kg/cm) 






Example 5 


588 


60 


30 


15 .13 


20 


Example 6 


588 


60 


30 


15 .06 


Example 7 


588 


60 


7 n 

~> u 


15.11 




Example 8 


588 


60 


30 


15 .19 


25 


Example 9 


588 


60 


30 


15 .20 


Example 10 


441 


45 


20 


11.01 




Example 11 


441 


45 


40 


24.84 




Example 12 


294 


30 


60 


21.75 


30 


Example 13 


294 


30 


60 


25.52 




Example 14 


588 


60 


60 


26.67 




Example 15 


588 j 


60 


120 


35.30 


35 


Example 16 


735 


75 


90 






Example 17 


735 


75 


120 






Example 18 


735 


75 


120 





40 



45 



50 



55 
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Table 8 





Comparative 
Example and 
Reference 
Examples 


Production of organic and inorganic 
composite pigments 


10 


Adhesion 


step with organic pigments 




Organic pigments 




Kind 


Amount 


Kind 


Amount 


15 






added 
(wt . part ) 




added 
(wt . 
part) 


20 


Comparative 


Y-l 


40.0 






Example 1 












Reference 


B-l 


40.0 








Example 1 










25 


Reference 


R-l 


40.0 








Example 2 












Reference 


Y-l 


40.0 






30 


Example 3 












Reference 


Y-l 


40.0 








Example 4 











35 



40 



45 



50 
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Table 8 (continued) 







Production of organic and inorganic 




Comparative 




composite pigments 


10 


Example and 


Adhesion step with organic pigments 




i Reference 


Edge 


runner treatment 






Examples 


Linear load 


Time 
(min) 


adhered 
(calculated 
as C) 
(wt. %) 


15 




(N/cm) 


(Kg /cm) 






Comparative 


588 


60 


30 


15.08 


20 


Example 1 










Reference 
Example 1 


588 


60 


30 


18.89 




Reference 


588 


60 


30 


21.80 


25 


Example 2 












Reference 


588 


60 


30 


15.12 




Example 3 










30 


Reference 
Example 4 


588 


60 


30 


15.09 



35 



40 



45 



50 



55 
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Tabl e__9 



10 


Examples 


Properties of organic and inorganic 
composite nicrm^nhR 




Average particle 
diameter 
(pm) 


BET SOecific cnrfano 

area value 

(m2/ Q ) 1 


15 


Example 5 


0.26 




±!jXainp_Le 6 


0.26 






n*xainp-Le / 


0.26 






JixajnpjLe o 


0.26 


9.3 


on 


Example 9 


0.26 


9.6 




Example 10 


0.18 


19.3 




Example 11 


0. 07 


23.4 


25 


Example 12 


0.05 


141.3 




Example 13 


8.23 


7.2 




Example 14 


0.26 


10. 6 


30 


Example 15 


0.18 


12.8 




Example 16 


0.07 


16.8 




Example 17 


0.06 


101.6 


35 


Example 18 


8.24 


3.8 



40 



45 



50 



40 
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Table 9 (continued) 



Examples 


Properties of organic and inorganic 
composite pigments 


Hue 


Tinting 




L* 


a* 


b* value (-) 


strength 




value 


value 




(%) 




(-) 


(-) 






[ Example 5 


76.11 


1.23 


63 .32 


191 ! 


I Example 6 


76.96 


1.24 


63.52 


191 


Example 7 


77.32 


1.26 


63.86 


193 


Example 8 


76.65 


1.26 


63.16 


192 


Example 9 


76.38 


1.33 


63.29 


193 


Example 10 


31.62 


7 .16 


-17. 62 


162 


.hxamp-Le xx 


33.13 


9.13 


-19.36 


201 


Example 12 


56.32 


45.32 


11.26 : 


194 


Example 13 


53.21 


41.32 


13.16 


198 ; 


Example 14 


78.11 


1.63 


68.96 


210 


Example 15 


76.34 


1 .23 


70.16 


223 


Example 16 


35.31 


-2.12 


-12.38 


212 


Example 17 


41.32 


21.32 


26.32 


219 


Example 18 


33.65 


-6.12 


-21.26 


221 



41 
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Table 9 (continufiri) 



Examples 


Properties of organic and inorganic 
composite pi amen ts 


Hiding 
power 
(cm 2 /g) 


Licrht resistanrp 
i vaxue; 

(-) 


ucyx ee ox 

ucoui yj u JL CJ n 
Of OVC1R7~) 1 r> 

pigments 
(-) 


Examnle 5 


1,460 


1.31 


5 


Example 6 


1,480 


1.30 


5 


Example 7 


1,450 


1.25 


5 


Example 8 


1, 460 


1.24 


5 


Example 9 


1,450 


1.21 


5 


Example 10 


930 


1.18 


5 


Example 11 


290 


1.46 


5 


Example 12 


70 


1.28 


5 


Example 13 


340 


1.15 


5 


Example 14 


1,320 


1.87 


5 


Example 15 ' 


860 


1.84 


4 


Example 16 


480 


1.66 


4 


Example 17 


520 


0.60 


4 


Example 18 


460 


1.73 


4 



45 



50 
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Table 10 







Properties of organic and . inorganic 


10 


Comparative 


composite pigments 




Example and 


AVPTr5(7P "Or5 T*t* "i r1 P 

X* VCi. ^/UX V — -A. -1- v — . 


RET SDPcif ic surface 




Reference 


diameter 


area value 


15 


Examples 


(pm) 


<m 2 /g) 




Comparative 


0.26 


10.4 




Example 1 






20 


Reference 
Example 1 


0.26 


9.8 




Reference 


0.26 


9.6 


25 


Example 2 








Reference 


0.26 


9.6 




Example 3 






30 


Reference 


0.26 


10.0 


Example 4 







35 



40 



45 



50 



55 
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Table 1Q (continued^ 

5 





Comparative 


Properties of organic and inorganic 
composite pigment- a 


10 


Example and 


Hue 


Tinting 


15 


Reference 
Examples 


L* 
value 
1 (-) 


a* 
value 
<-) 


b* value (-) 


screngtn 

(%> 




Comparative 
Example 1 


74.89 


1.11 


60.58 


106 


20 


Reference 
Example 1 


35.13 


6.15 


-18.21 


192 


25 


Reference 
Example 2 


58.33 


47 . 53 


12 . 62 


192 




Reference 
Example 3 


76.32 


1.18 


63.00 


190 


30 


Reference 
Example 4 


76.16 


1.19 


64.15 


191 



35 

40 

45 

50 

55 
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Table 10 (continued) 





Comparative 
Example and 
Reference 
Examples 


Properties of organic and inorganic 
composite pigments 


10 
15 


Hiding 
power 
(cm 2 /g) 


Light resistance 
(AE* value) 
(-) 


Degree of 
de s orp t i on 
of organic 

^ J*-* -rr'x yTi 

p lgmenLS 
(-) 




Comparative 


J» / «J £* \J 


3 . 82 


1 




Example 1 








20 


Reference 
Example 1 


1, 380 


3.15 


5 




Reference 


1, 400 


3 .22 


5 


25 


Example 2 










Reference 


1, 430 


3 .48 


5 




Example 3 








30 


Reference 


1, 420 


3 . 09 


5 


Example 4 
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Table 11 

5 





Examples 


Production of 
paint 


Properties of paint 


10 




Kind, of" nT~rrpjTi i 

and inorganic 
composite 


Viscosity 


Storage 
stability 






pigments 


(CP) 


(-) 


15 


Example 19 


Example 5 


968 


o.so 




Example 20 


Example 6 


832 


0.88 




Example 21 


Example 7 


\ 736 


0.91 


20 


Example 22 


Example 8 


683 


0.92 . 


Example 23 


Example 9 


832 


0.94 




Example 24 


Example 10 


652 


0.91 




Example 25 


Example 11 


1, 152 


0.91 


25 


Example 26 


Example 12 


2, 560 


0.95 




Example 27 


Example 13 


983 


0.91 




Example 28 


Example 14 


962 


1.01 


30 


Example 29 


Example 15 


765 


1. 06 




Example 30 


Example 16 


831 


1.04 




Example 31 


Example 17 


1,260 


1.05 


35 


Example 32 J 


Example 18 


963 


1.05 



40 



45 



50 



55 
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Table 11 (continued) 



5 









Properties 


of paint 






Examples 


60° gloss 


Hue 


10 




(%) 


Li* value 
{ - ; 


a* value 
( - ; 


b* value 
( - ) 




Example 19 


93 


/ o . 49 


1 . 2o 


o3 . 30 




Example 20 


92 


T"7 "3/1 

77 . 34 


1 . 2/ 


63 . 48 


15 


Example 21 


95 


77 . 88 


1.30 


63 . 77 




Example 22 


91 


77 . 01 


1.30 


63 . 24 




Example 23 


92 




1. JJ 


O J . O / 


20 


Example 24 


93 


33.06 


7.19 


-17.58 




Example 25 


91 


33.79 


9.22 


-19.30 




Example 26 


93 


58.41 


45.38 


11.30 


25 


Example 27 


95 


54.13 


41.39 


13.21 


Example 28 


93 


79.25 


1.69 


69.01 




Example 29 


94 


77.09 


1.27 


70.11 




Example 3 0 


92 


36.18 


-2 .10 


-12.30 


30 


Example 31 


96 


42.33 


21.28 


26.35 




Example 32 


96 


34.37 


-6.08 


-21.20 
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Table 11 Lcontinued) 



10 




Properties of oaint 


15 


Examples 


Light 
resistance 
(AE* value) 


Transparency 
(linear absorption) 




Example 19 






20 


Example 20 






Example 21 


1 35 






Example 22 


1 .34 






Example 23 


1.30 




25 


Example 24 


1.28 j 


0.211 




Example 25 


1.55 


0.066 




Example 26 


1.36 


0. 063 


30 


Example 27 


1.25 


0.096 




Example 28 


1.99 






Example 29 


1 .95 


0.183 


35 


Example 30 


1.74 


0.061 




Example 31 


0.88 


0.052 




Example 32 ! 


1.82 


0.084 



40 



45 



50 
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Table 12 



10 




Production of 


Properties of paint 


Comparative 


paint 








riiXaiup j. e ana 


Kind of organic 


Viscosity 


Storage 




Reference 


and inorganic 


(CP) 


stability 


15 




c ompo site 
pigments 




(-) 




V Ui I IJjJ C*. J. CX. LJ.VC 


V_ wll IJw/Cl X nLl VC 


10.331 


2.13 


20 


Example 2 


Example 1 








Reference 


Reference Example 


832 


0.92 




Example 5 


1 






25 


Reference 
Example 6 


Reference Example 
2 


836 


0.90 




Reference 


Reference Example 


916 


0.91 


30 


Example 7 


3 








Reference 


Reference Example 


913 


0.93 




Example 8 


4 
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Table 12 (con tinned) 







Properties of paint 


10 


Comparative 


60° gloss 

/ Or \ 
V« ) 


Hue 




Example and 


L* value 


a* value 


b* value 




Reference 




v / 


(- ) 


(-) 


15 


Examples 












Comparative 
Example 2 


62 


75.43 


1 .06 


60.48 


20 


Reference 
Example 5 


88 


36.11 


6.18 


-18.25 




Reference 
Example 6 


89 


59.46 


47.50 


12 .58 


25 


Reference 
Example 7 


91 


77.13 


1.15 


62.95 


30 


Reference 
Example 8 


90 


77. 00 


1.21 


63 .88 
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Table 12 (continued) 







i Properties of paint 


10 


Comparative 
Example and 
Reference 


Light resistance 
(AE* value) 
(-) 


Transparency 
(linear absorption) 
(vim- 1 ) 


15 


Examples 






Comparative 
Example 2 


3.99 






Reference 


3.26 




20 


Example 5 








Reference 


3 .33 






Example 6 






25 


Reference 
Example 7 


3.59 






Reference 


3 .20 






Example 8 







30 
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Table 13 



iLxamp igs 


Production of 
water-based 
paint 


Properties of paint 


Kind of 
organic and 
inorganic 
composite 
p icrmenc s 


Viscosity 

(CP) 


5^lT» Torres 
aye 

s tafc>il i t~v 

(-) 


Example 33 


Example 5 


1 , 2 i2 


0. 88 


Example 34 


Example 6 


1 y 412 


0. 87 


Example 35 


Example 7 


1 / 321 


0.9.0 


Example 36 


Example 8 


1,128 


0 . 90 


Example 37 


Example 9 


1, 126 


0.91 


Example 38 


Example 10 


1,231 


0.87 


Example 39 


Example 11 


1,863 


0. 88 


Example 40 


Example 12 


3,368 


0.92 


Example 41 


Example 13 


1,121 


0.88 


Example 42 


Example 14 


1,260 


0.97 


Example. 43 


Example 15 


1, 256 


0.99 


Example 44 


Example 16 


1,384 


1.02 


Example 45 


Example 17 


2, 150 


1.03 


Example 46 


Example 18 


1, 260 


1.01 



40 



45 



SO 



55 
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Table 13 (continued) 



£tACU I Ijy/ JL & 


Properties of paint 


60° gloss 
(%) 


Hue 


L* value 
(-) 


a* value 
(-) 


b* value 
(-) 


Example 33 


93 


76 .40 


1.27 


63 .25 


Example 34 


92 


77 .31 


1.26 


63 .45 


Example 35 


94 


77 .85 


1.30 


63 .70 


Example 3 6 


93 


76.98 


1.34 


63 .28 


Example 37 


95 


77 .08 


1.33 


63 .39 


Example 38 


94 


33 .16 


7 .18 


-17.55 


Example 39 


91 


33.85 


9.24 


-19.24 


Example 40 


93 


58.34 


45.33 


11.28 


Example 41 


94 


54.10 


41.34 


13 .20 


Example 42 


96 


79 .21 


1.60 


69.05 


Example 43 


97 


77.00 


1.25 ; 


70.16 


Example 44 


98 


36.15 


-2. 08 


-12 .25 


Example 45 


97 


42 .31 


21. 20 


26.40 


Example 46 


95 


34.30 


-6.00 


-21.18 
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Table 13 (continued) 

5 







Properties of paint 




Examples. 


Light resistance 


i — — 

| Transparency 


lU 




(AE* value) 
(-) 


(linear absorption) 
(pin- 1 ) 




Example 33 


1.40 


- 


15 


Example 34 


1.38 


- 




Example 35 


1.34 


- 




Example 36 


1.33 




20 


Example 37 


1.29 


- 




Example 3 8 


1 . 27 


0.261 




iLxamp _i_e o y 


1.53 


0. 091 


25 


Example 40 


1.34 


0. 083 




Example 41 


1.24 


0.103 




Example 42 


1.89 




30 


Example 43 


1.94 


0.196 




Example 44 


1.73 


0.079 




Example 45 


1. 87 


0. 069 


35 L 


Example 46 


1.81 


0.100 



40 



45 
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Table 14 

5 







Production of 


Properties 


of paint 




Comparative 


water-based- paint 






10 


Example and 


Kind of organic 


Viscosity 


Storage 




Reference 


and inorganic 


(CP) 


stability 




Examples 


composite 




(-) 


15 




pigments 








Comparative 


Comparative 


20, 018 


2.11 




Example 3 


Example 1 








Reference 


Reference Example 


1,121 


0.90 


20 


Example 9 


1 








Reference 


Reference Example 


1, 024 


0.88 




Example 10 


2 






25 


Reference 
Example 11 


Reference Example 
3 


1,128 


0 . 89 




Reference 


Reference Example 


1,251 


0.90 


30 


Example 12 


4 
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5 Table 14 (continued) 







Properties of paint 


10 


Comparative 


60° gloss 


I Hue 




Example and 


(%) 


L* value 


a* value 


b* value 




Reference 




(-) 


(-) 


(-) 


15 


Examples 












Comparative 
Example 3 


60 


75.38 


1.05 


60.49 


20 


Reference 
Example 9 


87 


36.09 


6.17 


-18 .20 


25 


Reference 
Example 10 


88 


59.40 


47.48 


12.57 




Reference 
Example 11 


86 


77.08 


1.12 


62.99 


30 


Reference 
Example 12 


89 


76.87 


1.20 


63.89 



35 



40 
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Table 14 (continued) 







Properties of paint 


10 


Comparative 
Example and 


Light resistance 
(AE* value) 


Transparency 
( linear absorption) 




Reference 


(-) 


(ynr 1 ) 


15 


Examples 








Comparative 


3.95 






Example 3 






20 


Reference 


3.25 




Example 9 








Reference 


3.31 




25 


Example 10 






Reference 
Example 11 


3.58 






Reference 


3.19 




30 


Example 12 
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Table 15 



10 


XLi-A-CUIip IGS 


Production of resin 
composition 


Properties of 
resin 
composition 






Kind of organic and 
inorganic composite 
pigments 


Dispersing 
condition 
(-) 


15 


Example 47 


Example 5 


5 




Example 48 


Example 6 


5 




Example 49 


Example 7 


5 


20 


Example 50 


Example 8 


5 




Example 51 


Example 9 


5 




Example 52 


Example 10 


5 


25 


Example 53 


Example 11 


5 




Example 54 


Example 12 


4 




Example 55 


Example 13 


4 


30 


Example 56 


Example 14 


5 




Example 57 


Example 15 


5 




Example 58 


Example 16 


5 


35 


Example 59 


Example 17 


5 




Example 60 


Example 18 


5 I 



40 



45 
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Table 15 (continued) 



Examples 


Properties of resin composition 


Hue 


L* value 
(-) 


a* value 
(-) 


b* value 
(-) 


jiXainpxe ^* / 


77 .12 


1 .28 


63.24 


iLXaJTip -L e 4±o 


77 .88 


1.27 


63.42 




78.15 


1.29 


63 . 65 


TCP -yr ^5 1 f~^k w D 

; xijXajrip le du 


77 .43 


1.30 


63.20 


1 Examp 1 e 51 


77.59 


1.34 


; 63.45 


Example 52 


34.20 


7.20 


-17 .52 


Hi VY CLL L l^/ -J_ C. —J — ' 


34 . 06 


9 .25 


-19 .20 


Example 54 


59.13 


45.40 


11 .30 


Example 55 


54.87 


41.42 


13.25 


Example 56 


80.03 


1. 61 


69. 08 


Example 57 


77.86 


1.26 


70.21 


Example 58 


37.21 


-2.11 


-12 .23 


Example 59 


42.89 


21.18 


26.44 


Example 60 


35.12 


-5.89 


-21 .20 
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Table 15 (contimiftri) 







Properties of 


resin composition 


10 


Examples 


Light resistance 
(AE* value) 

(-) 


I Transparency 
(linear absorption) 
(um-i) 


15 


Example 47 


1.45 







Example 48 


1.40 






Example 49 


1.36 




20 


Example 50 


1.37 






Example 51 


1.33 


- 




Example 52 


1.30 


\ 0.268 


25 


Example 53 


1.56 


0.168 




Example 54 


1.36 


0.093 j 




Example 55 


1.27 


0.111 


30 


Example 56 


1.91 






Example 57 


1.95 


0.212 




Example 58 


1.75 


0 . 159 


35 


Example 59 


1.90 


0.083 




Example 60 j 


1.84 


0.163 
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Table 16 







Production of resin 


Properties of 


10 


C onvoa r a t i vg 
Example and 


c oitiDo s i t i on 


resin 
composition 




Reference 


Kind of oraanic and 


Di stDer s ina 


15 


Examples 


inorganic composite 
pigments 


condition 
(-) 




Comparative 


Comparative Example 1 


1 


20 


Example 4 






Reference 
Example 13 


Reference Example 1 


5 




Reference 


Reference Example 2 


5 


25 


Example 14 








Reference 


Reference Example 3 


5 




Example 15 






30 


Reference 
Example 16 


Reference Example 4 


5 
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5 Table 16 (continued) 







Properties of resin 


composition 


10 


ConiDarati vp 


Hue 




Example and 


L* value 


a* value 


b* value 




Reference 


(-) 


(-) 


(-) 


15 


Examples 










Comparative 
Example 4 


76.43 


1.01 


60.57 


20 


Reference 
Example 13 


37.11 


6.16 


-18.11 


25 


Reference 
Example 14 


60.30 


47.38 


12.58 ' 




Reference 
Example 15 


77.58 


1.11 


63.00 


30 


Reference 
Example 16 


77.32 


1.23 


63.75 
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Table 16 (continued) 







Pronprtips of 


resin cotttoos i t ion 


10 


Compara t i ve 
Example and 


Light resistance 
(AE* value) 


Transparency 
(linear absorption) 




Reference 


V / 


(pitr 1 ) 


15 


Examples 








Comparative 


4.03 


_ 




Example 4 






20 


Reference 


3.28 




Example 13 








Reference 


3.35 






Example 14 






25 


Reference 
Example 15 


3.61 






Reference 


3.22 




30 


Example 16 







Claims 

1. Organic and inorganic composite pigments having an average particle diameter of from 0.01 to 10.0 u,rn and com- 
prising: 

40 

(a) white inorganic particles; 

(b) a coating which is provided on surface of the white inorganic particles (a) and which comprises a polysi- 
loxane or an organosilane compound obtainable from an alkoxysilane; 

(c) an organic pigment coat provided on the coating (b) in an amount of 1 to 200 parts by weight per 1 00 parts 
45 by weight of the white inorganic particles (a); and 

(d) an ultraviolet light-absorbing agent existing in at least a part of any portion from the surface of said white 
inorganic particles (a) to the surface of the organic pigment coal (c). 

2. Organic and inorganic composite pigments according to claim 1 , further comprising a coating layer (e) provided 
so between the surface of the white inorganic particles (a) and the coating (b), the coating layer (e) comprising at 

least one compound which is a hydroxide of aluminum, oxide of aluminum, hydroxide of silicon or an oxide of silicon. 

3. Organic and inorganic composite pigments according to claim 2 S wherein the amount of the coating layer (e) is 
from 0.01 to 20% by weight, calculated as Al, S»0 2 or a sum of Al and Si0 2 , based on the weight of the white 

55 inorganic particles. 

4. Organic and inorganic composite pigments according to any one of the preceding claims, wherein the amount of 
the ultraviolet light-absorbing agent is from 0.1 to 20% by weight based on the weight of the organic pigments. 
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5. Organic and inorganic composite pigments according to any one of the preceding claims, wherein said ultraviolet 
ight-absorbing agent is provided (1) between the surface of the white inorganic particles (a) and the coating (bV 
(2) in an inside portion of the coating (b); (3) between the coating (b) and the organic pigment coat (cV (4) in an 

^ inside portion of the organic pigment coat (c); or (5) on the surface of the organic pigment coat (c). 

6. Organic and inorganic composite pigments according to anyone of the preceding claims, which have a BET specific 
surface area value of from 1 .0 to 1 00 m 2 /g and a light resistance (AE* value) of not more than 3.5. 

7. A paint comprising an organic and inorganic composite pigment as defined in any one of the preceding claims and 
10 a paint base material. y 

8. A paint according to claim 7, wherein the amount of said organic and inorganic composite pigment is from 0 5 to 
1 00 parts by weight per 1 00 parts by weight of the paint base material. 

15 9. a rubber or resin composition comprising an organic and inorganic composite pigment as defined in any one of 
claims 1 to 6 and a base material for rubber or resin composition. 

10. A rubber or resin composition according to claim 9, wherein the amount of the organic and inorganic composite 
pigment is from 0.01 to 200 parts by weight per 100 parts by weight of the rubber or resin. 
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(57) Organic and inorganic composite pigments 
have an average particle diameter of from 0.01 to 10.0 
u.m and comprising: 

(a) white inorganic particles; 

(b) a coating which is provided on surface of the 
white inorganic particles (a) and which comprises a 
polysiloxane or an organosilane compound obtain- 
able from an alkoxysilane; 

(c) an organic pigment coat provided on the coating 
(b) in an amount of 1 to 200 parts by weight per 1 00 
parts by weight of the white inorganic particles (a); 
and 



(d) an ultraviolet light-absorbing agent existing in at 
least a part of any portion from the surface of said 
white inorganic particles (a) to the surface of the or- 
ganic pigment coat (c). 

The organic and inorganic composite pigments are 
suitable for the manufacture of paint and rubber. 
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